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Q pharmacokinetic properties of any core polypeptide through linkage of the enhancer peptide sequences to the core polypeptide. The 
^ core polypeptides to be used in the practice of the invention can include any pharmacologically useful peptide that can be used, for 
^ example, as a therapeutic or prophylactic reagent. 
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HYBRID POLYPEPTIDES WITH ENHANCED 
PHARMACOKINETIC PROPERTIES 



10 

1... INTRODUCTION 
The present invention relates to enhancer peptide 
sequences originally derived from various retroviral envelope 
(gp41) protein sequences that enhance the pharmacokinetic 
properties of any core polypeptide to which they are linked. 

15 The invention is based , in part, on the discovery that hybrid 
polypeptides comprising the enhancer peptide sequences linked 
to a core polypeptide possess enhanced pharmacokinetic 
properties such as increased half life. The invention 
further relates to novel anti-fusqgenic and/or anti-viral, 
peptides, including ones that contain such enhancer peptide 

20 sequences, and methods for using such peptides. The 
invention further relates to methods for enhancing the 
pharmacokinetic properties of any core polypeptide through 
linkage of the enhancer peptide sequences to the core 
polypeptide. The core polypeptides to be used in the 
practice of the invention can include any pharmacologically 

25 useful peptide that can be used, for example, as a 

therapeutic or prophylactic reagent. In a non-limiting 
embodiment, the invention is demonstrated by way of example 
wherein a hybrid polypeptide comprising, for example, an HIV 
core polypeptide linked to enhancer peptide sequences, is 
shown to be a potent, non-cytotoxic inhibitor of HIV-l, HIV-2 

30 and SIV infection. Additionally, the enhancer peptide 

sequences of the invention have been linked to a respiratory 
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syncytial virus (RSV) core polypeptide and a luteinizing 
hormone receptor (LH-RH) core polypeptide. In each instance, 
the hybrid polypeptide was found to possess enhanced 
pharmacokinetic properties, and the RSV hybrid polypeptide 
exhibited substantial anti-RSV activity. 

5 

2. BACKGROUND OF THE INVENTION 
Polypeptide products have a vide range of uses as 
therapeutic and/ or prophylactic reagents for prevention and 
treatment of disease. Many polypeptides are able to regulate 
biochemical or physiological processes to either prevent 

10 disease or provide relief from symptoms associated with 
disease. For example, polypeptides such as viral or 
bacterial polypeptides have been utilized successfully as 
vaccines for prevention of pathological diseases.- * 
Additionally, peptides have been successfully utilized as 
therapeutic agents for treatment of disease symptoms. Such 

15 peptides fall into diverse categories such, for example, as- 
hormones, enzymes, immunomodulators, serum proteins and 
cytokines . 

For polypeptides to manifest their proper biological and 
therapeutic effect on the target sites, the polypeptides must 
be present in appropriate concentrations at the sites of 

20 action. In addition, their structural integrity must 
generally be maintained. Therefore, the formulation of 
polypeptides as drugs for therapeutic use is directed by the 
chemical nature and the characteristics of the polypeptides, 
such as their size and complexity, their conformational 
requirements, and their often complicated stability, and 

25 solubility profiles. The pharmacokinetics of any particular 
therapeutic peptide is dependent on the bioavailability, 
distribution and clearance of said peptide. 

Since many bioactive substances, such as peptides and 
proteins, are rapidly destroyed by the body, it is critical 
to develop effective systems for maintaining a steady 

30 concentration of peptide in blood circulation, to increase 
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the efficacy of such peptides, and to minimize the incidence 
and severity of adverse side effects. 

3. SUMMARY QT 7 THE INVENTION 
The present invention relates, first, to enhancer 
5 peptide sequences originally derived from various retroviral 
envelope (gp41) protein sequences i.e. , HIV-1, HIV-2 and SIV, 
that enhance the pharmacokinetic properties of any core 
polypeptide to which they are linked. The invention is based 
on the surprising result that when the disclosed enhancer 
peptide sequences are linked to any core polypeptide, the 

10 resulting hybrid polypeptide possesses enhanced 

pharmacokinetic properties including, for example, increased 
half life and reduced clearance rate relative to the core 
polypeptide alone* The present ina*e»fci©» further relates, to 
such hybrid polypeptides and core polypeptides, and to novel 
peptides that exhibit anti-fusogenic activity, antiviral 

15 activity and/or the ability to modulate intracellular 

processes that involve coiled-coil peptide structures. Among 
such peptides are ones that contain enhancer peptide 
sequences . 

Core polypeptides can comprise any peptides which may be 
introduced into a living system, for example, any peptides 

20 capable of functioning as therapeutic, prophylactic or 
imaging reagents useful for treatment or prevention of 
disease or for diagnostic or prognostic methods, including 
methods in vivo imaging. Such peptides include, for 
example, growth factors, hormones, cytokines, angiogenic 
growth factors, extracellular matrix polypeptides, receptor 

25 ligands, agonists, antagonists or inverse agonists, peptide 
targeting agents, such as imaging agents or cytotoxic 
targeting agents, or polypeptides that exhibit antifusogenic 
and/or antiviral activity, and peptides or polypeptides that 
function as antigens or immunogens including, for example, 
viral and bacterial polypeptides. 

30 The invention further relates to methods for enhancing 

the pharmacokinetic properties of any core polypeptide 
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through linkage of the core polypeptide to the enhancer 
peptide sequences to form hybrid polypeptides. 

The invention still further relates to methods for using 
the peptides disclosed herein, including hybrid polypeptides 
containing enhancer peptide sequences. For example, the 
5 methods of the invention include methods for decreasing or 
inhibiting viral infection, e.g. . HIV-l, HIV-2, RSV, measles, 
influenza, parainf luenza, Epstein-Parr, and hepatitis virus 
infection, and/or viral-induced cell fusion events. The 
enhancer peptide sequences of the invention can, 
additionally, be utilized to increase the in vitro or ex-vivo 

10 half-life of a core polypeptide to which enhancer peptide 
sequences have been attached, for example, enhancer peptide 
sequences can increase the half life of attached core 
polypeptides in cell culture or cell or tissue samples. * 

The invention is demonstrated by way of examples wherein 
hybrid polypeptides containing an HIV core polypeptide linked 

15 to enhancer peptide sequences are shown to exhibit greatly 
enhanced pharmacokinetic properties and act as a potent, non- 
cytotoxic inhibitors of HIV-l, HIV-2 and SIV infection. The 
invention is further demonstrated by examples wherein hybrid 
polypeptides containing an RSV core polypeptide or a 
luteinizing hormone polypeptide are shown to exhibit greatly 

20 enhanced pharmacokinetic properties. In addition, the RSV 
hybrid polypeptide exhibited substantial anti-RSV activity. 

3.1. DEFINITIONS 
Peptides, polypeptides and proteins are -defined herein 
as organic compounds comprising two or more amino acids 

25 covalently joined, e.g. . by peptide amide linages. Peptides, 
polypeptide and proteins may also include non-natural amino 
acids and any of the modifications and additional amino and 
carboxyl groups as are described herein. The terms 
"peptide," "polypeptide" and "protein" are, therefore, 
utilized interchangeably herein. 

30 Peptide sequences defined herein are represented by one- 

letter symbols for amino acid residues as follows: 
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A (alanine) 

R (arginine) 

N (asparagine) 

D (aspartic acid) 

C (cysteine) 

Q (glut amine) 

E (glutamic acid) 

5 S (glycine) 

H (histidine) 

I (isoleucine) 

L (leucine) 

K (lysine) 

M (methionine) 

F (phenylalanine) 

P (proline) 

S (serine) 

10 T (threonine) 

W (tryptophan) 

Y (tyrosine) 

V (valine) 

X (any amino acid) 



"Enhancer peptide sequences" are defined as peptides 

. having the following consensus amino acid sequences: 

"WXXWXXXI", "WXXWXXX", "WXXWXX", "WXXWX", "WXXW", "WXXXWXWX", 
"XXXWXWX", "XXWXWX", "XWXWX", "WXWX", "WXXXWXW", "WXXXWX", 
"WXXXW", "IXXXWXXW", "XXXWXXW", "XXWXXW", "XWXXW", 
"XWXWXXXW", "XWXWXXX", "XWXWXX", "XWXWX", "XWXW", "wxwxxxw", 
or "XWXXXW", wherein X can be any amino acid, W represents 

^ tryptophan and I represents isoleucine. As discussed below, 
the enhancer peptide sequences of ' the invention also include 
peptide sequences that are otherwise the same as the 
consensus amino acid sequences but contain amino acid 
substitutions, insertions or deletions but which do not 
abolish the ability of the peptide to enhance the 

, pharmacokinetic properties of a core peptide to which it is 
linked relative to the pharmacokinetic properties of the core 
polypeptide alone. 

"Core polypeptide" as used herein, refers to any 
polypeptide which may be introduced into a living system and, 
thus, represents a bioactive molecule, for example any 

f polypeptide that can function as a pharmacologically useful 
peptide for treatment or prevention of disease. 
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"Hybrid polypeptide" as used herein, refers to any 
polypeptide comprising an amino, carboxy, or amino and 
carboxy terminal enhancer peptide sequence and a core 
polypeptide. Typically, an enhancer peptide sequence is 
linked directly to a core polypeptide. It is to be 
understood that an enhancer peptide can also be attached to 
an intervening amino acid sequence present between the 
enhancer peptide sequence and the core peptide. 

"Antifusogenic" and "anti-membrane fusion, " as used 
herein, refer to a peptide's ability to inhibit or reduce the 
level of fusion events between two or more structures e.g. . 
cell membranes or viral envelopes or pili, relative to the 
level of membrane fusion which occurs between the structures 
in the absence of the peptide. 

"Antiviral, » » rtse€t fcereiir, g g fer g t» ttie peptide »g — • 
ability to inhibit viral infection of cells via, e.g. , cell 
fusion or free virus infection. Such infection can involve 
membrane fusion, as occurs in the case of enveloped viruses, 
or another fusion event involving a viral structure and a 
cellular structure, e.g. , fusion of a viral pilus and 
bacterial membrane during bacterial conjugation) . 

4. BRIEF' DESCRIPTION OF DRAWINGS 
FIG. 1. Hybrid polypeptides. Enhancer peptide 
sequences derived from putative N-terminal and C-terminal 
interactive regions are depicted linked to a generic core 
polypeptide. Conserved enhancer peptide sequences are 
shaded. It is to be noted that the enhancer peptide 
sequences indicated may be used either as - terminal, C- 
terminal, or - and C-terminal additions. Further, the 
enhancer peptide sequences can be added to a core polypeptide 
in forward or reverse orientation, individually or in any of 
the possible combinations, to enhance pharmacokinetic 
properties of the peptide. 



FIG. 2A. Enhancer peptide sequences derived from 
various envelope (gp41) protein sequences, representing the 
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N-terminal interactive region observed in all currently 
published isolate sequences of HIV-l, HIV-2 and SIV. The 
final sequence "WXXWXXXI" represents a consensus sequence. 

FIG. 2B. Enhancer peptide sequence variants derived 
5 from various envelope (gp41) protein sequences, representing 
the C-terminal interactive region observed in all currently 
published isolate sequences of HIV-l, HIV-2 and SIV. The 
final sequence "WXXXWXWX" represents a consensus sequence. . 

FIG. 3. Comparison of HIV-l titres in tissues of HIV-l 
10 9320 infected SCID-HuPBMC mice as measured by P24 Levels in 
HuPBMC co-culture assays. The figure shows a comparison of 
in vivo T20 and T1249 viral inhibition. 

FIG. 4A-4B. Plasma pharmacokinetic profile of T1249 vs. 
T1387 core control in CD-rats following IV injection for up 
15 to 2 hrs (FIG. 4A) and 8 hrs (FIG. 4B) . The T1387 

polypeptide is a core polypeptide and the T1249 polypeptide 
is the core polypeptide linked to enhancer peptide sequences. 

FIG. 5. Plasma pharmacokinetic profile of T1249 vs. T20 
control in CD-rats following IV administration. The T1249 
20 polypeptide is a hybrid polypeptide of a core polypeptide 
(T1387) linked to enhancer peptide sequences. T20: n=4; 
T1249: n=3. 

FIG. 6. Comparison of T20/T1249 Anti-HIV-l/IIIb 
activity and cytotoxicity. 

25 

FIGS. 7A to 7B-1. Direct Binding of T1249 to gp41 
construct M41A178. 125 I-T1249 was HPLC purified to maximum 
specific activity. Saturation binding to M41A178 (a gp41 
ectodomain fusion protein lacking the T20 amino acid 
sequence) immobilized in microtitre plates at 0.5 mg/ml is 
30 shown. 
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FIGS. 8A-8B. Time Course of T1249 
Association/Dissociation. The results demonstrate that 125 i- 
T1249 and 125 I-T20 have similar binding affinities of 1-2 nM. 
Initial on and off rates for 125 I-T1249 were significantly 
slower than those of 125I-T20. Dissociation of bound 
5 radioligand was measured following the addition of unlabeled 
peptide to a final concentration of 10/im in 1/10 total assay 
volume. 

FIGS. 9A-9B. Competition for T1249 Binding to M41A178. 
Unlabeled T1249 and T20 were titrated in the presence of a 
10 single concentration of either 125 I-T1249 or 125 I-T20. Ligand 
was added just after the unlabeled peptide to start the 
incubation. 

FIG. 10A-10B. Plasma pharmacokinetic profile of RSV 
hybrid polypeptides T1301 (10A) and T1302 (10B) vs. T786 in 
15 CD rats. 

FIG. 11A. Plaque Reduction Assay. Hybrid polypeptide 
T1293 is capable of inhibiting RSV infection with an IC 50 2.6 
/ig/ml . 

20 FIG. 11B. Plague Reduction Assay demonstrates the 

ability of RSV Hybrid Polypeptides T1301, T1302 and T1303 to 
inhibit RSV infection. 

FIG. 12 A and 12B. Plasma pharmacokinetic profile of 
luteinizing hormone hybrid polypeptide T1324 vs T1323 in CD 
25 male rats. The T1323 polypeptide is a luteinizing hormone 
core polypeptide and the T1324 polypeptide is a hybrid 
polypeptide comprising a core polypeptide linked to enhancer 
peptide sequences. 

FIGS. 13A-D. Hybrid polypeptide sequences derived from 
30 various core polypeptides. Core polypeptide sequences are 

- 8 - 
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shown shaded. The non-shaded amino and carboxy terminal 
sequences represent enhancer peptide sequences. 

FIG. 14A-B. Circular Dichroism (CD) spectra for T1249 
in solution (phosphate buffered saline, pH 7) alone (10 at 
12C; FIG. 14A) and in combination with a 45-residue peptide 
from the gp41 HR1 binding domain (T1346) ; the closed square 
(■) represents a theoretical CD spectrum predicted for a 
"non-interaction model" whereas the actual CD spectra are 
represented by the closed circle ( • ) . 

FIG. 15. Polyacrylamide gel electrophoresis showing 
T1249 protection of the gp41 construct M41A178 from 
proteinase-K digestion; lane 1: primer marker; lane 2: 
untreated M41AI78; lane 3? mi&lTS incubated with ~ 
proteinase-K; lane 4: untreated T1249; lane 5: T1249 
incubated with proteinase-K; lane 6: M41A178 incubated with 
T1249; lane 7: incubation of T1249 and M41A178 prior to 
addition of proteinase-K. 

FIG. 16A-C. Pharmacokinetics of T1249 in Sprague-Dawley 
albino rats; FIG. 16A: pharmacokinetics of T1249 in a 
single dose administration by continuous subcutaneous 
infusion; FIG. 16B: Plasma pharmacokinetics of T1249 
administered by subcutaneous injection (SC) or intravenous 
injection IV); FIG. 16C: Kinetic analysis of T1249 in lymph 
and plasma after intravenous administration. 



FIG. 17A-C Pharmacokinetics of T1249 in cynomolgus 
25 monkeys; FIG. 17A: plasma pharmacokinetics of a s; ingle 
0.8 mg/kg dose of T1249 via subcutaneous (SC) intravenous 
(IV) or intramuscular (IM) injection; FIG. 17B: Plasma 
pharmacokinetics of subcutaneous ly administered T1249 at 
three different dose levels (0.4 mg/kg , 0.8 mg/kg, and 
1.6 mg/kg) . 

30 
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5. DETAILED DESCRIPTION OF THE INVENTION 
Described herein are peptide sequences, referred to as 
enhancer peptide sequences, derived from various retroviral 
envelope (gp41) protein sequences that are capable of 
enhancing the pharmacokinetic properties of core polypeptides 
5 to which they are linked. Such enhancer peptide sequences 
can be utilized in methods for enhancing the pharmacokinetic 
properties of any core polypeptide through linkage of the 
enhancer peptide sequences to the core polypeptide to form a 
hybrid polypeptide with enhanced pharmacokinetic properties 
relative to the core polypeptide alone. The half life of a 

10 core peptide to which an enhancer peptide sequence or 

sequences has been attached can also be increased in vitro. 
For example, attached enhancer peptide sequences can increase 
the half life of a core polypeptide w h e n pr e sent ±n cell - 
culture, tissue culture or patient samples, such as cell, 
tissue, or other samples. 

15 The core polypeptides of the hybrid polypeptides of the 

invention comprise any peptide which may be introduced into a 
living system, for example, any peptide that can function as 
a therapeutic or prophylactic reagent useful for treatment or 
prevention of disease, or an imaging agent useful for imaging 
structures in vivo. 

20 Also described herein are peptides, including peptides 

that contain enhancer peptide sequences, that exhibit anti- 
fusogenic and/ or anti-viral activity. Further described 
herein are methods for utilizing such peptides, including 
methods for decreasing or inhibiting viral infection and/ or 
viral induced cell fusion. 

25 

5.1. HYBRID POLYPEPTIDES 
The hybrid polypeptides of the invention comprise at 
least one enhancer peptide sequence and a core polypeptide. 
Preferably, the hybrid polypeptides of the invention comprise 
at least two enhancer peptide sequences and a core 
30 polypeptide, with at least one enhancer peptide present in 
the hybrid polypeptide amino to the core polypeptide and at 
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least one enhancer peptide sequence present in the hybrid 
polypeptide carboxy to the core polypeptide • 

The enhancer peptide sequences of the invention comprise 
peptide sequences originally derived from various retroviral 
envelope (gp 41) protein sequences, including HIV-1, HIV-2 
5 and SIV sequences, and specific variations or modifications 
thereof described below. A core polypeptide can comprise any 
peptide sequence, preferably any peptide sequence that may be 
introduced into a living system, including, for example, 
peptides to be utilized for therapeutic, prophylactic or- 
imaging purposes. 
10 Typically, a hybrid polypeptide will range in length 

from about 10 to about 500 amino acid residues, with about 10 
to about 100 amino acid residues in length being preferred, 
and about 10 tb a&oat 40 sm±TK> aeidg ±n le nefteh be in g a o s t - 
preferred. 

While not wishing to be bound by sny particular theory, 

15 the structure of the envelope protein is such that the 

putative a-helix region located in the C-terminal region of 
the protein is believed to associate with the leucine zipper 
region located in the N-terminal region of the protein. 
Alignment of the N-terminal and C-terminal enhancer peptide 
sequence gp41 regions observed in all currently published 

20 isolate sequences of HIV-1, HIV- 2 and SIV identified 
consensus amino acid sequences. 

In particular, the following consensus amino acid 
sequences representing consensus enhancer peptide sequences 
were identified (the consensus sequences are listed below in 
forward and reverse orientations because said enhancer 

25 peptide sequences can be utilized either in forward or 
reverse orientation) r "WXXWXXXI" , "WXXWXXX" , "WXXWXX" , 
"WXXWX", "WXXW", "WXXXWXWX", "XXXWXWX", "XXWXWX", "XWXWX", 
"WXWX", "WXXXWXW", "WXXXWX", "WXXXW", "IXXXWXXW", "XXXWXXW", 
"XXWXXW", "XWXXW?, "XWXWXXXW", "XWXWXXX", "XWXWXX", "XWXWX", 
"XWXW", "WXWXXXW", or "XWXXXW", wherein X can be any amino 

30 acid, W represents tryptophan and I represents isoleucine. 
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Forward orientations of consensus amino acid sequences are 
shown in FIGS. 1 and 2. 

Typically, an enhancer peptide sequence will be about 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 amino acid residues 
5 in length, with about 4 to about 20 residues in length being 
preferred, about 4 to about 10 residues in length being more 
preferred, and about 6 to about 8 residues in length being 
most preferred. 

In a preferred embodiment of the invention, enhancer 
peptide sequences which may be used to enhance the 
10 pharmacokinetic properties of the resultant hybrid 

polypeptides comprise the specific enhancer peptide sequences 
depicted in FIGS. 2, 13, and Table 1, below. Among the most 
preferred enhancer peptide se q aen e og «r» owea eowpffisAa* tha - 
following amino sequence: "WQEWEQKI" and "WASLWEWF". 

By way of example and not by way of limitation, Table 1, 
15 below, lists amino acid sequences that represent preferred 
embodiments of the enhancer peptide sequences of the enhancer 
peptide sequences of the invention. It is to be understood 
that while the forward orientation of these sequences is 
depicted below, the reverse orientation of the sequences is 
also intended to fall, within the scope of the present 
20 invention. For example, while the forward orientation of the 
enhancer peptide sequence "WMEWDREI" is depicted below, its 
reverse orientation, i.e. . "IERDWEMW" is also intended to be 
included • 

TABLE 1 
WMEWDREI 

25 WQEWERKV 

WQEWEQKV 

MTWMEWDREI 

NNMTWMEWDREI 

WQEWEQKVRYLEANI 

NNMTWQEWEZKVRYLEANI 
30 WNWFI 
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WQEWDREI SNYTSLI 

WQEWEREISAYTSLI 

WQEWDREI 

WQEWEI 

WNWF 

WQEW 

WQAW 

WQEWEQKI 

WASLWNWF 

WASLFNFF 

WDVFTNWL 

WASLWEWF 

EWASLWEWF 

WEWF 

BWBWP 

IEWEWF 

IEWEW 

EWEW 

WASLWEWF 

WAGLWEWF 

AKWASLWEWF 

AEWASLWEWF 

WASLWAWF 

AEWASLWAWF 

AKWASLWAWF 

WAGLWAWF 

AEWAGLWAWF 

WASLWAW 

AEWASLWAW 

WAGLWAW 

AEWAGLWAW 

DKWEWF 

IEWASLWEWF 

IKWASLWEWF 

DEWEWF 

GGWASLWNWF 

GGWNWF 
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In another preferred embodiment, particular enhancer 
peptide sequences of the invention comprise the enhancer 
peptide sequences depicted in PIGS. 2, 13 and Table 1 
exhibiting conservative amino acid substitutions at one, two 
5 or three positions, wherein said substitutions do not abolish 
the ability of the enhancer peptide sequence to enhance the 
pharmacokinetic properties of a hybrid polypeptide relative 
to its corresponding core polypeptide. 

Most preferably, such substitutions result in enhancer 
peptide sequences that fall within one of the enhancer 

10 peptide sequence consensus sequences. As such, generally, 
the substitutions are made at amino acid residues 
corresponding to the "X" positions depicted in the consensus 
amino acid sequences depicted above and in FIGSsr 1 and 2 . 
"Conservative substitutions" refer to substitutions with 
amino acid residues of similar charge, size and/or 

15 hydrophobicity/hydrophilicity characteristics as the amino 
acid residue being substituted. Such amino acid 
characteristics are well known to those of skill in the art* 
The present invention further provides enhancer peptide 
sequences comprising amino acid sequences of FIGS. 1, 2, 13 
and Table 1 that are otherwise the same, but, that said 

20 enhancer peptide sequences comprise one or more amino acid 
additions (generally no greater than about 15 amino acid 
residues in length), deletions (for example, amino- or 
terminal- truncations) or non-conservative substitutions 
which nevertheless do not abolish the resulting enhancer 
peptide's ability to increase the pharmacokinetic properties 

25 of core polypeptides to which they are linked relative to 
core polypeptides without such enhancer peptide sequences. 

Additions are generally no greater than about 15 amino 
acid residues and can include additions of about 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 consecutive amino . 
acid residues. Preferably the total number of amino acid 

30 residues added to the original enhancer peptide is no greater 
than about 15 amino acid residues, more preferably no greater 
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than about ten amino acid residues and most preferably no 
greater them about 5 amino acid residues. 

Deletions are preferably deletions of no greater than 
about 3 amino acid residues in total (either consecutive or 
non-consecutive residues) , more deletions pref erably of 2 
5 amino acids, most preferably deletions of single amino acids 
residues. Generally, deletions will be of amino acid 
residues corresponding to the "X M residues of the enhancer 
peptide consensus sequences. 

Enhancer peptide sequences of the invention also 
comprise the particular enhancer peptide sequences depicted 

10 in PIGS. 2, 13 and Table 1 exhibiting one, two or three non- 
conservative amino acid substitutions, with two such 
substitutions being preferred and one such substitution being 
most pref erred;'** "ifon conservcrfcive* stxbstitvt ions : ref cue 
substitutions with amino acid residues of dissimilar charge, 
size, and/or hydrophobicity/ hydrophilicity characteristics 

15 from the amino acid residue being replaced. Such amino acid 
characteristics are well known to those of skill in the art. 

In addition, the amino acid substitutions need not be, 
and in certain embodiments preferably are not, restricted to 
the genetically encoded amino acids. Indeed, the peptides 
may contain genetically non-encoded amino acids. Thus, in 

20 addition to the naturally occurring genetically encoded amino 
acids, amino acid residues in the peptides may be substituted 
with naturally occurring non-encoded amino acids and 
synthetic amino acids. 

Certain commonly encountered amino acids which provide 
useful substitutions include, but are not limited to, 

25 0 -alanine (p-Ala) and other omega-amino acids such as 

3- aminopropionic acid, 2,3-diaminopropionic acid (Dpr) , 

4- aminobutyric acid and so forth; a-aminoisobutyric acid 
(Aib) ; e-aminohexanoic acid (Aha) ; 5-aminovaleric acid (Ava) ; 
N-methylglycine or sarcosine (MeGly) ; ornithine (Orn) ; 
citrulline (Cit) ; t-butylalanine (t-BuA) ; t-butylglycine 

30 (t-BuG) ; N-methylisoleucine (Melle) ; phenylglycine (Phg) ; 
cyclohexylalanine (Gha) ; norleucine (Nle) ; naphtbylalanine 
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(Nal) ; 4-chlorophenylalanine (Phe(4-Cl) ) ; 
2 -f luorophenylalanine (Phe(2-F)); 3-f luorophenylalanine 
(Phe(3-F)); 4-f luorophenylalanine (Phe(4-F)); penicillamine 
(Pen) ; 1 , 2 , 3 , 4-tetrahydroisoquinoline-3-carboxylic acid 
(Tic) ; p-2-thienylalanine (Thi) ; methionine sulfoxide (MSO) ; 
5 homoarginine (hArg) ; N-acetyl lysine (AcLys) ; 2,4- 

diaminobutyric acid (Dbu) ; 2, 3-diaminobutyric acid (Dab) ; 
p-aminophenylalanine (Phe(pNH 2 )); N-methyl valine (MeVal) ; 

homocysteine (hCys) , homophenylalanine (hPhe) and homoserine 
(hSer) ; hydroxyproline (Hyp) , homoproline (hPro) , N- 
methylated amino acids and peptoids (N-substituted glycines) . 
0 While in most instances, the amino acids of the peptide 

will be substituted with L-enantiomeric amino acids, the 
substitutions are not limited to L-enantiomeric amino acids. 
Thus, also included in the def inition 6F "tautated^ or 
"altered" forms are those situations where an L-amino acid is 
replaced with an identical D-amino acid ( e.g. r L-Arg - D-Arg) 

5 

or with a D-amino acid of the same category or subcategory 
( e.g. , L-Arg - D-Lys) , and vice versa. 

It is to be understood that the present invention also 
contemplates peptide analogues wherein one or more amide 
linkage is optionally replaced with a linkage other than 
amide, preferably a substituted amide or an isostere of 
0 amide. Thus, while the amino acid residues within peptides 
are generally described in terms of amino acids, and 
preferred embodiments of the invention are exemplified by way 
of peptides, one having skill in the art will recognize that 
in embodiments having non-amide linkages, the term "amino 
acid" or "residue" as used herein refers to other 
bifunctional moieties bearing groups similar in structure to 
the side chains of the amino acids. In addition the amino 
acid residues may be blocked or unblocked. 

Additionally, one or more amide linkages can be replaced 
with peptidomimetic or amide mimetic moieties which do not 
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significantly interfere with the structure or activity of the 
peptides. Suitable amide mimetic moieties are described , for 
example, in Olson et al., 1993, J. Med. Chem. 36:3049. 

Enhancer peptide sequences can be used to enhance the 
pharmacokinetic properties of the core polypeptide as either 
5 N-terminal, C-terminal, or - and C-terminal additions. While 
it is preferable for the enhancer peptide sequences to be 
utilized in a pairwise fashion, that is, preferably hybrid 
polypeptides comprise an enhancer peptide sequence at both 
the amino- and car boxy-termini , hybrid polypeptides can also 
comprise a single enhancer peptide, said peptide present at 

10 either the amino- or carboxy- terminus of the hybrid 

polypeptide. Further, the enhancer peptides can be used in 
either forward or reverse orientation, or in any possible 
combination, linked to a core polypeptide. It i& nofeed tfeat -> 
any of the enhancer peptides can be introduced at either the 
N-terminus or the C-terminus of the core polypeptide. Still 

15 further, multiple enhancer peptide sequences can be 

introduced to the N-, C-, or - and C-terminal positions of 
the hybrid polypeptides. Multiple enhancer peptide sequences 
can be linked directly one to another via the same sorts of 
linkages as used to link an enhancer peptide sequence to the 
core polypeptide (see below). In addition, an intervening 

20 amino acid sequence of the same sort as described below can 
also be present between one or more of the multiple enhancer 
peptide sequences. Multiple enhancer peptide sequences will 
typically contain from 2 to about 10 individual enhancer 
peptide sequences (of the same or different amino acid 
sequence) , with about 2 to about 4 being preferred. 

25 it is understood that the core polypeptide is generally 

linked to the enhancer peptides via a peptide amide linkage, 
although linkages other than amide linkages can be utilized 
to join the enhancer peptide sequences to the core 
polypeptides. Such linkages are well known to those of skill 
in the art and include, for example, any carbon-carbon, ester 

30 or chemical bond that functions to link the enhancer peptide 
sequences of the invention to a core peptide. 
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Typically , an enhancer peptide sequence is linked 
directly to a core polypeptide. An enhancer peptide sequence 
can also be attached to an intervening amino acid sequence 
present between the enhancer peptide sequence and the core 
polypeptide. The intervening amino acid sequence can 
5 typically range in size from about 1 to about 50 amino acid 
residues in length, with about 1 to about 10 residues in 
length being preferred. The same sorts of linkages described 
for linking the enhancer peptide to the core polypeptide can 
be used to link the enhancer peptide to the intervening 
peptide. 

10 As discussed for enhancer peptide sequences , above , core 

and intervening amino acid sequences need not be restricted 
to the genetically encoded amino acids, but can comprise any 
of the amino acid and- linkage- mofttf ications* de&carihe& abo>v»~ 

The amino- and/or carboxy-termini of the resulting 
hybrid polypeptide can comprise an amino group (-NH 2 ) or a 

*5 carboxy (-COOH) group, respectively. Alternatively, the 

hybrid polypeptide amino-terminus may, for example, represent 
a hydrophobic group, including but not limited to 
carbobenzyl, dansyl, t-butoxycarbony 1 , decanoyl, napthoyl or 
other carbohydrate group; an acetyl group; 9- 
fluorenylmethoxy-carbonyl (FMOC) group; or a modified, non- 

20 naturally occurring amino acid residue. Alternatively, the 
hybrid polypeptide car boxy-terminus can, for example, 
represent an amido group; a t-butoxycarbony 1 group; or a 
modified non-naturally occurring amino acid residue. As a 
non-limiting example, the amino- and/or car boxy-termini of 
the resulting hybrid polypeptide can comprise any of the 

25 amino- and/or car boxy-terminal modifications depicted in the 
peptides shown in FIG. 13 or Table 2, below. 

Typically, a hybrid polypeptide comprises an amino acid 
sequence that is a non-naturally occurring amino acid 
sequence. That is, typically, the amino acid sequence of a 
hybrid polypeptide, does not consist solely of the amino acid 

30 sequence of a fragment of an endogenous, naturally occurring 
polypeptide. In addition, a hybrid polypeptide is not 
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intended to consist solely of a full-length, naturally 
occurring polypeptide. 

Core polypeptides can comprise any polypeptide which may 
be introduced into a living system, for example, any 
polypeptide that can function as a pharmacologically useful 
5 polypeptide. Such core polypeptides can, for example, be 
useful for the treatment or prevention of disease, or for use 
in diagnostic or prognostic methods, including in vivo 
imaging methods. The lower size limit of a core polypeptide 
is typically about 4-6 amino acid residues. There is, 
theoretically, no core polypeptide upper size limit and, as 

10 such a core polypeptide can comprise any naturally occurring 
polypeptide or fragment thereof, or any modified or synthetic 
polypeptide. Typically, however, a core polypeptide ranges 
from about 4<*6> a»i»o aeids» to abo»t 4>94~50& a»ira> aeid», i»ti* 
about 4 to about 94-100 amino acid residues being preferred 
and about 4 to about 34-40 amino acid residues being most 

15 preferred. 

Examples of possible core polypeptides, provided solely 
as example and not by way of limitation, include, but are not 
limited to, growth factors, cytokines, therapeutic 
polypeptides, hormones, e.g. . insulin, and peptide fragments 
of hormones, inhibitors or enhancers of cytokines, peptide 

20 growth and differentiation factors, inter leukins, chemokines, 
interferons, colony stimulating factors, angiogenic factors, 
receptor ligands, agonists, antagonists or inverse agonists, 
peptide targeting agents such as imaging agents or cytotoxic 
targeting agents, and extracellular matrix proteins such as 
collagen, laminin, fibronectin and integrin to name a few. 

25 In addition, possible core polypeptides may include viral or 
bacterial polypeptides that may function either directly or 
indirectly as immunogens or antigens, and thus may be useful 
in the treatment or prevention of pathological disease. 

Representative examples of hybrid polypeptides which 
comprise core polypeptides derived from viral protein 

30 seguences are shown in FIG. 13, wherein the core polypeptide 
sequences are shaded. Core polypeptides also include, but 
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10 



are not limited to, the polypeptides disclosed in U.S. Patent 
NO. 5,464,933, U.S. Patent No. 5,656,480 and WO 96/19495, 
each of which is incorporated herein by reference in its 
entirety. 

Core polypeptide sequences can further include, but are 
not limited to the polypeptide sequences depicted in Table 2, 
below. It is noted that the peptides listed in Table 2 
include hybrid polypeptides in addition to core polypeptides. 
The sequence of the hybrid polypeptides will be apparent, 
however, in light of the terminal enhancer peptide sequences 
present as part of the hybrid polypeptides. 



15 
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30 
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TABLE 1 

T Seq. 

No. Sequence ID No. 

1 GIKQLQAWLAVERYLKDQ 1 

2 NNUJUUBAQQHLLQLTVW 2 

3 NEQBLLELDKWASLWNWF 3 

4 YTSLIHSLIEESQNQQEK 4 

5 Ac^\WGIKQIXJARIIJ^VERYIXD(^IXGIWG-NH2 5 

6 QHIXQLTVWGIKQLQAMLAVERYLKDQ 6 

7 LRAIM(^HLIXJLTVWGIKQLQARJIAV 7 

8 VQQQNNUj^aEAQQHLLQLTVWGlKQL 8 

9 RQIXSGIVQQQNNIJ^AIEAC^HIXQLT 9 

10 MTLTVQARQIXSGIVQQQNNIXRAIEAQ 10 

12 WSLSNGVSVLTSKVIX>IJKNYIDKQLL 11 

13 IXSTl^WSI^GVSVLTSKVIJ)IJmr 12 
15 Ac-VIIILEGEVNKIK^^ 13 

19 Ac^LI£T>^VVSI^GVSVL^ 14 

20 Ac-YTSIJHSIJEESQNW^ 15 

21 Ao-NmjJIAIEAQQHIXQLTVWGIKQIXJAiaiA 16 

22 AcJEIi>>nKEMCCNGTDAKVKI^ 17 

23 Ac-IEIJS>nKEhaCCNGTOAKVKIJKQEIJ)KY-h^ 18 

24 A<>ENK<^GTDAE^10JKQEL^^ 19 

25 Ac-DAKVmKQBLDKYIQ^VEBLQL^ ~ 2* 

26 Ac^GTDAKVKlJKQELDKYKNAVTmXJIJ^ 21 

27 Ac-SNIKE^CNGTDAKVK[^ » 22 

28 Ac-ASGVAVSBCVOJn^GEVN^^ 23 

29 Ac^SGVAVSKVIin.BGEVNKIKSAIXSTNK^ 24 

30 Ac^VimEGEVNKlKSALI^IHKAVVSLSNGVSV^ 25 

31 AcrAIUO^RMKQIJEDKVEEIXSKNYOT 26 

32 Ac^RMKQIJiiDKVEE^ 27 

33 A(>VQ(^NNIJJIAIEAQQHLLQLTVWGIKQL-NII2 28 

34 Aa-IJUtfEAQQHIIXJL^^ 29 

35 Ac-QHIXQLTVWGIKQIXJARIIAVERyLKD(^NH2 * 30 

36 Ac-RQIXSGIV(^NNIXRAIEA(^HIXQLT-NII2 31 

37 Ac-MTLTVQARQIJLSGIVQ<&hn^^ 32 

38 Ac^AKQARSDIBnJCEAIRiyrNKAVQSVQSS-NH2 33 

39 A<^AAVALVEAKQARSDIEKIXEAIRimiEAVQSVQSS- 34 

40 AC-AKQARSDIEKIXEAIRDTNKA.VQSV QSSIGNLTVA-NH2 35 

41 Ac-GTIAIXjVATSAQrrAAVALVEAKQARSD-NH2 36 

42 Ac-ATSAQITAAVALVEAKQARSDIEKLKEA-NH2 37 

43 Ac-AAVALVEAKQARSDIEK1XEA3RDTKKANH2 38 

44 Ac^IEKIJCEAIRDTOl^ 40 

45 Ac-IRDTNKAVQSVQSSIGMJVAIKSVQDY-NH2 41 

46 A(>AVQSVQSSIGNIJVAIKSVQDYVNKEIV-NH2 42 

47 A<>QARQLIi3GIVQQQNNIJJtMEA(^ 43 

48 Ac^ARQIJ^GIVQ<NNKIXRAIEAQQHIIX^NH2 44 

49 Ac-MTWMEMDREINNYTSIJGS^ 45 

50 Ac-WMBWDREINNYTS^^ 46 

51 Ac-IKhrYTSUGSIJEESQNQQEKNEQEIXE-NH2 47 

52 Ac-INNYTSUGSUEESQNC^EKNEQELLEI^ 48 

53 A^EWDREINhTCT^GSIJE^ 49 

54 Ac-QSRTLLAGIVQWQQIXDVVKRQQEIJLR-h^ 50 

55 Ac-NhTOTWQEWERKVDF^^ 51 
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T Seq. 

No. Sequence IDNo. 

56 Ac-WQEWERKVDFI^ENlTAIXEEAQIQQEK-NII2 ~ 52 

57 Ac-VDFLEENITALI£EAQIQQKKNMYELQK-NH2 53 

58 Ac-ITAIXEEAQIQQEKNMYEI^KO^SWDVF-NH2 54 

59 Ac^SSESFTXI^QWNNWKlXJIAEQWIJBQINH 55 

60 AoDKWASLWNWF-NH2 56 

61 Ac-NEQEII^LDKWASLWNWF-NH2 57 

62 Ac-EKNEQELLELDKWASLWNWF~NH2 58 

63 A<>NQQEK>IEQELIJELDKWASLWNWF-NH2 59 

64 Ac^ESQNQQEKNBQELI^LDKWASLWNWF-Nm 60 

65 Ac-IJHSUEESQM&EKNEQEIIJ^ 61 

66 Ao-NIXJKKO^^QIVRQQSYSIMSnK^ 62 

67 Ac-DBTOASISQVNEKINQSIjSITRKSDELL-NH2 63 

68 A<^^VSKGYSAIATGWYTSVTITEI^NIKEN^N^ 64 

69 Ac-WSl^GVSVLTSKVIJ)lJCNYn>KQLL.NH2 65 

70 Ac-VNKDCSA1XSTNKAWSLSNGVSV^ 66 

71 Ac-PIINFYDPLVEPSDEFD^ 67 

72 Ac-NLVYAQIXJFITDTLRGYINRAIAQIABA-^ 68 

73 Ac-I^QVDLT^TLERYQQMJSITYALVSKD 69 

74 Ac-EIXVUCKAQUSIRHSYL^ 70 

75 Ac-LAEAGEESVTCDTCREDTEEEREDEEB-NH2 71 

76 Ac^ AIXAEAGEES VTEE>TEREDTEKE^ KDEEEEKEART-NH2 72 

77 Ac-ETERSVDLVAAIJAEAGEE 73 

78 Ac-KESVTEDTEREDTEEEEtEDEEEENEART-NH2 74 

79 A(^VDLVAAIJlAEAGEESVTEDTERnXrEEE-NH2 75 

80 AC-NSETERSVDLVAALLAEAGEESVTE-NH2 76 

81 A^DISYAQIXJFIYDVI^ 77 

82 Ac-SNWSKDEIMREYNSQKQHIRTLSAKVNDN-Nffi 78 

83 BiothtYTSIIHSUEI&Q^ 1076 

84 Dig-YTSUHSHEESQN^ 1076 

85 Biotin-NNIXRAIEAQQH^ 16 

86 Dig-NNI2JIAIE^^ 16 

87 AcAHUEIQI^QIXQYI^TQER^ 83 

88 Ac-LWHEQIJLOTAQRAGLQIXJIJN 84 

89 Ac-IXDNFESTVra}SKELWE^ 85 

90 A<>I£raiX5ISNNSDEW^ 86 

91 Ac-KIJBALJEGKLEAIJBGKLEALEGKLEALTC 87 

92 Ac-EUUIitGEUUIJtG^^ 88 

93 Ac-EIXAKELEGEGIAEGEEAI^ 89 

94 Ac-WEAAAREAAAREAAAREAAARA-NH2 90 

95 Ac-YTSIJHSIJEESQNQQE^ 91 

96 Ac-YTST.THST ,1ERSQNQQBKNEQMJJ^KWASLANWF-NH2 92 

97 A<>rreUHSIJDEESQN<^EKNQQEIXELDKWASLW 93 

98 Ac-YTSUHSHEESQNQ^ 94 

99 Ac-YTST JHST ,TFP5QNQQEKNQQEIJLQIJ)KWASLWNWF-NH2 95 

100 A<>RMKQIin)KVEEIXSK^^ 96 

101 Ac^^IXQLTVWGIKQIX}ARlIAVERYLKNQ-NH2 97 

102 Ac-NEQELLELDKWASLWNWF-NH2 98 

103 A(>YTSUQSIJDEESQN(^EKNEQEIXElX)KWAa 99 

104 Ac-DNFYDPLVFPSDEFDASISQVNEIQNQSLAFIRK-NH2 100 

105 A^INFYDPLVFPSDETOASISQVNE^ 101 
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No. Sequence ID No! 

106 Ac-NFYDPLVITSDEFDASK 102 

107 Ac-FYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDE-^ 103 

108 Ac-YDPL\OT > SDEFDASISQVNEKiNQSljVFIRE^DEI^NH2 104 

109 Ac-DPLVFPSDEFDASISQVNHKINQSIAFIRKSDEIX-NK 105 

110 A{>PLVFPSDEFDA5flSQVNK]aNQ£T AFTRTCSTVRT J TJ-iJip 106 

111 AcJA^SDEFDASISQVNEm 107 

112 Ac-VWSDI3^ASISQVNEKINQSI^^ 108 

113 Ac-FPSDEFDASISQVNEK3N^ 109 

114 A(>PSDEFDASISQVNEKINQSLAFIR^ 110 

115 Ac-SDEFDASISQVNEKINQSI^FIRKSDBLIJHNVNAG-Nffi 111 

116 A(>-DEFDASISQVNEKINQSIAFIRKSDELIJJNVNAGK-h^ 112 

117 Ac-EFDASISQVNEKINQSLA^ 113 

118 A<>FDASISQVNEKINQSIj\^ 114 

119 Ac-DASISQVNEKINQSIAEIR^^ 1 15 

120 Ac>ASGVAVSKVIiII^GEVNKIKSAIXSTNKAW 116 

121 Ac-SGVAVSKATLIflJEGEVNK^ ni 

122 Ac^AVSKVimEGEVhnOKSAIXST^ 118 

123 Ac-VAVSKAHLHIJ5GE\nsO 119 

124 Ac-AVSKVIin^EVNKI^^ 120 

125 Ac-VSKVU30GEVNKIKSA1^^ 121 

126 Ac^VUtt^EVNlOKSA^ 122 

127 Ac-KVLm£GW/miKSAllXrmjW 123 

128 Ac-VIinJEGEVNKIKS^ 124 

129 A^UH^GEVNJOKSAIJ^^ 125 

130 Ac-HlJBGEVNKIKSAIiS^^ 126 

131 Ac^GEVNKIKSAIXSTO^ 127 

132 Ac-BGBVNKIKSAII^Th^WSI^GVS^^ 128 

133 Ac^EVNKIKSAIXSIN^ 129 

134 Ac-EVNKIKSAlXSTh^WSI^^ 130 

135 Ac-\WKIKSAIXSTNKAVVSI^ 13 1 

136 Ac-NIOKSAIXSTNKAW 132 

137 Ac4CIKSAIJLSTNKAVVS^ 133 

138 Ac-IKSAIXSTOKAWSI^ 134 

139 Ac-KSAIJ^imAWSI^GVSVLTSKVlD 135 

140 Ac-SAII^TNKAWSI^GVSVLTSKV^ 136 

141 Ac-ALLSTh^WSI^GVSVLT^ 137 

142 Ac^YTSVTnELSNII^^ 138 

143 Ac-TSVITffiLSWIKENKC^GTDAKViaJK 139 

144 Ac-SVITIELSNIKENKCN^^ 140 

145 AcWITIELSNIKENKCNGTD^ 141 

146 Ac-ITEBLSNIKENKCN GTD AKVKLIKQELDKYKNA VT-NH2 142 

147 Ac-TIELSNIKE^(^GTDAKVKUKQB^ 143 

148 Ac-IEI^NIKENKCNGTDAKVKIJKQE^ 144 

149 Ac-EI^NJKEhTCCNGTOAK^^ 145 

150 Ac-LSNKE^CNGTDAKVKIJKQELD 146 

151 Ac-SNIKENKCNGTOAKVK^ 147 

152 Ac-NIKDENKCKGTOAKVmKQEU) 148 

153 Ac-KENKCKGTDAICVKIJKQEU>iCYKNA 149 

154 A^KE^CNGTOAKViaJ^^ 150 

155 Ac-Eh^CNGTOAKVKIJKQE^ 151 
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156 Ac-IJLDNFESTVra^ 152 

157 Ac-AIX5VATSAQITAAVALVEAKQAR^ 153 

158 Ac-IXjVATSAQITAAVALVEAKQARS^ 154 

159 Ac^VATSAQITAAVALVEAKQARSDIEBXiaEAIRDTO 155 

160 Ac-VATSAQITAAVALVEAKQARSDIEKI^BAIRDT^-NH2 156 

161 Ac-ATSAQITAAVALVEAKQARSDIEKIXEAIRDTNKA-Nm 157 

162 Ac-TSAQITAAVALVEAKQARS©^^ 158 

163 Ao^QITAAVALVEAKQARSDlEKIJCEAIRDTNKAVC^NH2 159 

164 Ac-AQITAAVALVEAKQARSDIEKIJKEAIRDTNKAV(^>^ 160 

165 Ac^ITAAVALVEAKQARSDIEKLKEAIRDTOKAVQSV-NH2 161 

166 Ac-ITAAVALVHAKQARSDIEK^^ 162 

167 Ac-TAAVALVEAKQARSDIEKIJKSAIRDTNKAV 163 

168 Ac^AAVALVEAKQARSDIEKIJCEAIRDTNKAV^ 164 

169 Ac-AVALVEAXQARSDIEKI^^ 165 

170 A<>-VALVEAKQARSDIEKI^EAIRDTNKAVQSVQSSIG-NH2 166 

171 Ac-ALVEAKQARSDIEK1JCE^^ 167 

172 Ac-LVEAKQAKSDIEKIJCEAIRDTNKAVQSVQSS 168 

173 Ac-VEAKQARSDIEKIJKBAIRDTOKAVQSVQSSI 169 

174 A<>BAKQAKSDIEKIJK3BAnU)TNI^ 170 

175 A(>KQARSDIEKLKEAIRiyi>n£A^ 171 

176 Ac^ARSDIEKIiCEAIiay^^ 172 

177 Ac-ARSDIEKIJaaAIRDTNKAVQ 174 

178 Ac-RSDIEKLKEAIRDTNKAVQSV QSSIGNUVAIKSV-NH2 175 

179 Ac^ffiKLKEAIRDlM^VQ^ 176 

180 Ac-DIEKJ^BAIRDTh^V^ 177 

181 Ac^IEKIXEAIRDTNKAVQSyQSS 178 

182 Ac>BKIJKEAIIU)TOKAV^ 179 

183 Ac>-KIJ^EAIRDTNKAVQSVQSSIGNIJVAK 180 

184 Ac-LKEAIRDTNKAVQSVQSSIGNIJVAIKSVQDYVl^ 181 

185 Ac-KEAIRDTNKAVQSV QSSIGNUVAIKSVQDYVNKE-NH2 182 

186 Ac-EAIRDTNKAVQSV QSSIGNUVAIKSV QDYVNKEI-NH2 183 

187 Ac-AIRDTNKAVC^QSSI®«JVAIKSVQ 184 

188 Ac-IRDTNKAVQSVQSSI^^ 185 

189 Ac~YTPNDITLlWSV^^ 186 

190 Ac^TFNDITUJNSV^ 187 

191 A^PNDmJWSVAL^^ 188 

192 Ac^n>ni2WSVAIX>Pm 189 

193 A^DITIJSrNSVAIJDPro 190 

194 Ac-ITLJWSVAIJ)PmiSIELNKAKSDI^E^ 191 

195 Ac-TLNNSVAIJ)ProiS^^ 192 

196 ArJ.NNSVAT DPTDTKTFJ KT1T AITSnT CTCTnRWTOP SMQ-KTre 193 

197 Ac-NNSVAIJ)ProiSIE^^ 194 

198 Ac-NSVAIJ)ProiSIEimAKSDI^ESKEWIRRSNQK^Nm 195 

200 Ac^AU)PIDISIELNKAK^ 197 

201 Ac-VAIJDPIDISffiO>lKAK^ 198 

202 Ac-AIX>PIDISIELNKAKSDIJE^^ 199 

203 A<>.IJ)PmiSIEIJ«AKSDI^ESKEWIRRSNQK^ 200 

204 A(>DPIDISEELNKAKSDI^ESKEWIRRSNQK1J)SIGN-NH2 201 

205 Ac>PIDISTKI .NTT ATE RDT JTRSITK^/TRR f QMQKTJDSIGhJW~MR9 202 

206 Ac^IDISIELhQCAKSDIJEE^ 203 
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207 Ao-DISffiLNKAKSD^ ' " 204 

208 Ac-ISIELNKAESDI£ESKEWIRR^ 205 

209 Ac-SIEU^KAKSDLEESKEWIRjRSNQKIJ) 206 

210 Ac^IEIJNKAKSDlJBESKEW^ 207 

211 A^ELNKAKSDI^ESKEWDU^ 208 

212 Ac-ELRAHtGELRAmGEIJU^ 209 

213 Ac-YTSUHSLIEESQNQ<^KNEQ^ 210 

214 Ac-YTSHHSIJEESQNQQEK^ 211 

215 Ac-YTSUHSIJteQSQNQQ^^ 212 

216 Ac-YTSIJHSUQESQN(^EKNEQEIJJBIJ^ 213 

217 Ac-YTSIJHSIJQQSQN(X^ 214 

218 Ac-EQELLELDKWASLWNWF-NH2 215 

219 Ac-QBLLBLDKWASLWNWF-NH2 216 

220 Ac-ELLELDKWASLWNWF-NH2 217 

221 Ac^I^LDKWASLWNWF-NH2 218 

222 Ac-EU)KWASLWNWF-NH2 219 

226 Ac-WASLWNWF-NH2 223 

227 Ac-ASLWNWF-NH2 224 

229 Ac-YTSIJOHSIJEESQNQ^ 226 

230 Ac^YTSIIHSIJBESQNQQE^^ 227 

231 A^YTSUQSIJEESQNQQEim 228 
234 A^EAAAREAAAREAAAIO^LDKWASLWNW 231 

236 Ac-PSIJU)PISAEISIQAI£YAIXX^ 233 

237 Ac-SIJU3PISAEISIQAIJSYAU^^ 234 

238 Ac-IiU>PISAEISIQAI^YAIXXjD 235 

239 Ac^RDPISAEISIQAI^YAIXJG^ 236 

240 Ac-DPISAEISIQAI^ALGGDINKVI^^ 237 

241 Ac-PISAmSIQAI^AIXXH)I^^ 238 

242 Ac-ISAEISIQALSTYALCK^M 239 

243 Ac^AEISIQAI^AIXKSDINK^^ 240 

244 Ac-AEISIQAI^AUX3DI^^ 241 

245 Ac-EISIQAI^AIXX}DI^^ 242 

246 Ac-ISIQAIi>YAL(KjDINK\^^ 243 

247 Ac^IQAlJSYAIXXjDINKNrt^^ 244 

248 Ac4QAI^AIXK3DINKVL^^ 245 

249 Ac^JAI^AIX3GDINKVI^^ 246 

250 Ac^AI^AIXXjDINKVIJSKIX^ 247 

251 Ac-IJSTTALGGDINJ^^ 248 

252 Ac^PDAVYUIRIDI^PISL^^ 249 

253 Ac-DAVYIimTOIXSPPISLE^ 250 

254 Ac-AVYUnUDIX}PPISIJ2^ 251 

255 Ac^VYIJIRIDUffPISI^R^ 252 

256 Ac-YLHRIDUJPPISIJEIU^^ 253 

257 Ac-OIRIDLGPPISIJSRI^^ 254 

258 Ac-HRIDLGPPISLERIJ>VGTNIX3NAIAKI^ 255 

259 Ac-RTOIX3PPISLERIJDVG^^ 256 

260 Ac-roLGPPISLERU)VGTOIXjNA^ 257 

261 Ao-DIXffPISIJ3RLDVGTOW 258 

262 Ac-IXjPPISLERIJ>VGTNIX^^ 259 

263 Ao^PPISIJBRIJDVGTNIXjNAIAKLEDAKEL^ 260 
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964 


A PPT 91 FPT nVrtTMT fTNJATAlTT PHATTRT T PCCnriTT XITT9 


261 


265 


Ae-PTST FPT nVfiTNT nXTATAlTT wnATTTTr T TJCCfnnTT P 1MR9 


262 


Of* 

£AJ\3 


AC-lol JaSslAJ V 0 1 f^iAJlNAJLAJLLlilJAJl tU^UDooJLyl^JLKo-JNrLZ 


263 


JLSil 


A r CT RPT nVHTMT nKTATAFr ITnAFBT T T2CGT\f\TT T> Q\/f XTLTO 
AC-ol ^rVKI f | J Vol JNlAlNAlA & 1 JSI /Aft, r, 1 / 1 * tvioU V{ LLKrsM-Nrlz 


264 


zoo 


Ar T "PPT rWZTTMT /TXT ATA VT UnAVTTT T T7QCTWTT "D CAvTV XTTJ1 


265 


ZOV 


An XTV17TD TJ CXT/"Y1TT T\OT VTCTI 

AC-IS W lKKoiN y Jvi*L)£>l-N H2 


266 


Z7U 


A « T T7T nrnri OT A XT A 17 XTTTO 

AC-JLJiLJL/Jv W Ao LAlNAJr-NliZ 


267 


0*71 
Z/l 


A «• T T7T TWtIT A CT T7KTT7T7 XTTM 


268 


Z/Z 


Ai. T T7T HFWA CT A XTO7T? XTOO 


269 


Z(J 


A/* T T7T TYITWA CT TA7XTA1? XTLTO 


270 


974 


Ap PT /TKJ\/X]XJOTCXJ A T nVT T7T20XTOVT TMr\/Xr\7TTT TXTTX? A VIXT1 


271 


97^ 
Z/ J 


AC- 1 HLOJN V IN AN MfriN AJUJK 1 , KholN SaXiIJKVN VKJL K>TS-NH2 


282 


97< 

z/o 


A «• Cri'UI' /"2XTI 7XTXTOTO KT A T TVT^T T7¥? CVTCTETT TNtT \ rVTT TTTT * rtVP vTTTt 

AC-0 1 rSJLAjrM V N NN 1 SN A 1 .T)K 1 .F^SNSyr 1 .piTVTSfVXT TST-NH2 


273 


977 
z/ / 




274 


97Q 

z/o 


Ac-DlbTElAjNVNNSISlN^^ 


275 


970 


Ac-UDlo I liLoNV ^WSISNAI^KLE 


276 


ZoU 


A m XTT T\TCITCT /""XTA/XTVIOTCVT A T T\VT T7T? fTV rtnyT TNT^T IX TT rcr \TTM 


277 


zol 


Ac-c^lJJIs^±ilAJ^rvNw 


278 


9tt9 
ZOZ 


AC- lliiNLJJla 1 HL.CtN VNNS 1 SN A T JllCT .HRSfy nKJ^PK VN-NH2 


279 


9 PA 
Zoo 


A r» "VI Y I KIT T\TCTT3T /TKTV/XTKTCTCVT Al T\VT T3T2<TXTCTVT T\"lTXr XTTT1 
AC-Y 1 OiNUUlo 1 liiAJiN VIMNMSNAI.I >K 1 .HH^NSKI J i\ y-NH/ 


280 


90A 
Z54 


Ac-iv i IjNlu jyi Ki^rrt>rvNN s i s m a t .dkt .frsns y xi k -NH/ 


281 


ZOJ 


AC- VI V IvjiNi-L/lo 1J1LOJN VNiMNISNA 1 J JfC 1 .KKSNSK I 1 / 


282 


ZoD 


A ,» /^"VTTn/TVTKTT HTOTT7T ^2XTl yKTXTO 1 CTKT A T TWT p u CI ktpitt twttt** 

AC-y V 1 V 1 OlNULIlo IcIajN V NNNISNAI JJKI .KHNjNJ SKL-I^Hz 


283 


9117 


A O /*^\ 7T\ 7TY1XTT TM(yTOT /^vn /XTXTCTCrXT A T TWT TJ n crx TCt'i^ -kttt'> 


284 


9QB 
Zoo 


A» T^OOT/TX/TV^KTT rVTOTTOT r"VT\7VTXTOTOVT A T T\TT¥ T?T?OXTri 'VTTT'% 


285 


TOO 

zoy 




286 


OCA 

zyu 


A a TT TXO f\X ITT IHVtVTT r\TCI'U I OVT\ IXTXTOTCTKT A T TNT^T T7T70 XTTT** 

AC-lLX)b^Vl v 1 UNJ^ISTELGIWNNSI 


287 


901 

zyi 


A o CTT 1^1 C 7T\ /TYTrKTT rkTQTTJT /^XTXTXTXTOTOXT A T TWT TTTJ XTTT«* 

AC-oILUiil^VlV 1 liLtjrJN VNJ^(^>IS^LAXIJXJLilI^-NH2 


288 


909 

zyz 


A/» TCTT T\C/^\7T\7TV"2XTT ATfl'UI /^XTl/XTXTOTOXTAT TNTTT 15 XTTyi 


289 


901 
zyj 


A XTTCTT TVCT^VTl/TYTKTT T4TCTCT #TXT\7XJXTCTTC*VT A T TWT XTTJTO 
AC-JNlolLtL/ov^VlV iOINLJJio 1 tilAjrH VNXWoloNAJLUAJ^Nxlz 


290 


204 


Ar irXnCTT 'nCfiVTVIYTMf "nTCTTTT ryKTV/XTXTCTCXTAT TXXT XTCTO 


291 


90^ 

zyj 


A /»_/^l?XTTCTT T^C^\/T\/nTYTKTT TiTCTTTT /^XTt/XTXTCTf OXT A T T\ XTCJO 


292 


zyo 


Ar-VnirMTCTT nCOVTVTYTXn TlTCTTBT fTKJVXTKTOTCXT A T XTUO 


293 


907 

zy / 


A f T*Vr\TTXnCTT TXC}/^\ rTVTTYTKTT T\TQTCT /TXT\rXTXTCTTCTXT A XTtTI 

AC- 1 1 i^JxliloilA/ol^ViV 1 UiNLtUio lnlAjN VNlNSllM>lA-Nn2 


294 


90S 
zyo 


Ar^ATVOirNJTCTT l^C^VTVTYTXIT T\TCTT7T /^KTV/XTXTCTCXT XTTT9 


295 


TOO 

zyy 


A* A A TVnVTvIlOlT T\0/^X 7T1 TTTTiTr TVIig* 1*171 y"»XT\ 7XTXTOTO XTTT'* 

AC-DA 1 YI^Jv^lbUJJ^VIVluNJU^JUST^ 


296 




Ar> T7TI A TV/^iTTXTfCTT T\C 0\7TVrTYTKTT TMCTET r2M\7XTKTCT XTT-TO 
AC-rLIA A I yJSJMlOJXJJDV^ V 1 V I UiN LAJ12> 1 JclAJlN YiYlNol-lNxlZ 


297 


ioi 


A r _PTTn A 7VOTTXTTCTT I^COVTVTYTMT TkTCTOT /TM\7XJXTC XTTTO 


298 


109 


A r-CVPWTi A TVOITKrTQTT T^C/^VlVTYTKrT T^TCTTOT ITXTVKTKT XJP'9 


299 




A rJ5TiPPn A TVOTrTSTTCTT T\CriVT\rTYTKrT nTCTTCT riXTA/XI xttjo 


300 




A /» T QOPPT) A TVOITXIfCTT riQr^VTVTYTKTT TMCTT7T rtXTV XIW9 


301 


10^ 


A r~PT Qr? V PTl A XVOTTXTT^TT T^COVTV/TYtnsTT nTCTTJT rTNT XTT-T9 


302 


lOfi 


Ac-T PT ^rtTTPT^ATVOlTNITCTT "nCrfcX/TVTTYTMT r>TCTTQT /TXJWO 


303 


307 


Ac-TI .RLSGEFD ATYO rvMTSTT nQnVTVTfTNrT r>T<3TPT^NH2 


9Ait 


308 


Ac^ITLRl^EroATYQKMSIl^ 


305 


309 


Ac^miO^ol^ATYQKNISII^ 


306 


310 


Ac-TATffiAVHEVTlXH-SQIAVAVGKM 


307 


311 


Ac-rTAlTEAVHlWT^ 


308 


312 


A&OTATIl^VHEVTLXJI^l^ 


309 


314 


Ac-KESTTATIa^VHBVTDGLSQIAVAVQ^^ 


310 
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315 Ac^JOBSITAmAVHEVTOGI^ ' 311 

316 Ac^RIJCESITATIBAVHEV^ 312 

317 Ac-lJlLOSnATIEAVHEVTO 313 

318 Ai>nJUJKESITATIEAVHEVTlX3I^ 314 

319 A(>mRIXESITATIEAVHB^^ 315 

320 A^ANlIiOJCESITATIEAVHEVTDGI^ 316 

321 Ac-AANEJRIJKESITATIEAVHEVTDGI^Q^ 317 

322 Ac-HKCDDECMNSVKNGTyDYPKYEEESKI^^ 318 

323 Ac-KCDD£CMNSVKNGTYDW^ 319 

324 Ac-CDDECMNSVKNGTYDW 320 

325 A(>1)DECMNSVKNGTYDYP^^ 321 

326 Ac-DECMNSVKNGTYDYPKYEBESKLNW4EIKG^^ 322 

327 Ac-ECMNSVKNGTYDYPKYEE 323 

328 Ac-CMNSVKNGTYDYPKYEEESKLNRNEEKGVK^ 324 

329 Ac-MNSVKNGTYDYPK^EEESK^^ 325 

330 Ac-NSVKNGTYDYPKYEa2SK^ 326 

331 Ac-SVKNGTYDYPKYEEESI^^ 327 

332 Ac~VKNGTYDYPKYEE£S^^ 328 

333 Ac-KNGTYDYPKYEEESKI^RNEIKGVKI^ 329 

334 Ac-AHRKSDELLHNV-NH2 330 

335 Ac-VVIAGAAIX3VATAAQrrAGIAOIQSMD^SQAIDM>-NH2 331 

336 Ac-VIAGAAmVATAAQrTAGIAIJlQSMI^SQAIDN^-NH2 332 

337 Ac-IAGAAIXAfATAAQITAGIAIJB 333 

338 Ac^AGAAIXSVATAAQITAGIAraQSN^ 334 

339 Ac-GAAIX}VATAAQITAGIAIJIQSMI2f^ 335 

340 Ac-AALGVATAAQITAGIAIJlQSMLNSQAIDNIJtASI^-NH2 336 

341 Ac-AIXJVATAAQITAGIAIJIQSMI^SQAIDNIJRASLET-Nffi 337 

342 A<>IXjVATAAQITAGIAOIQSMIJySQAro^ 338 

343 Ac^VATAAQITAGIAIJaQSMI^SQA©^ 339 

344 Ac-VATAAQITAGIAIJIQSMn*SQ 340 

345 Ac-ATAAQITAGIAOIQSMIJsfSQAID^^ 341 

346 Ac-TAAQn*AGlAIJHQSMI^SQAn)NLIMLSLBTTNQ^ 342 

347 Ac-AAQITAGIAI^QSMOLNSQAID^^ 343 

348 AoAQITAGIAmQSMLNSQA©^ 344 

349 Ac^lTAGIAI£QSMI24SQAIDNLRASI^lTO 345 

350 Ac-lTAGUmQSMUsTSQATOM 346 

351 A(>TAGIAIJIQSMI2^SQAIDNIJlASLETTNQAffi 347 

352 Ac-AGIAIJIQSMIJ^SQAIDNIJRASLETTNQAIEAm 348 

353 kc^mMQSMl^SQAW^ 349 

354 Ac^IAUIQSMI^SQAroNIJ^^ 350 

355 Ac-ALHQSMUYSQAIDNIJ£ASIJOT 351 

356 Ac-MQSMU^AIDNIJ^ 352 

357 Ac-HQSMI^SQAIDNUlASIJErrTNQAr^ 353 

358 Ac^SMI^SQAIDNIJlASI^TTNQAIEAIRQAGQE 354 

359 Ac-SMI^SQAIDMJLASLEITO 355 

360 Ac-MI^SQAIDNUIASLETINQ 356 

361 Ac-IJ^SQATONUUVSI^T^ 357 

362 Ac-NSQATONUlASLFITNQAIEAmQA 358 

363 Ac^AIDMJlASIJBTmQAffiAmQAGQEMII^ 359 

364 Ac^ATONLIUSIJBITNQAIEAmQAG^ 360 
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365 Ac-AIDNIJRASLETTNQAIEAIRQ^ 361 

366 Ac-IDhnURASI^TlNQAlEAIRQAGQEMIIAVQGVQDY-Nffi 362 

367 Ac-DNIAASI^TTNQAIEAIRQAGQEMIIAVQGVQDYI-NH2 363 

368 Ac-NIJlASIJaTTNQAIEAIRQAGQEMII^VQGV 364 

369 Ac-IJlASLETINQAIEAIRQAGQENfflAV(^VQDYINN-N^ 365 

370 Ac-RASLETTNQAIEAIRQAGQEMIIAV<^VQDYINNE-NH2 366 

371 Ac-YTSVnmSNIKENBXrNGTDAVKlJK 367 

372 Ac-TSVITIEI^nKENK^ 368 

373 Ac-SVTITELSNIKENKUNGTDAVKL^ 369 

374 Ac-SNIKENKUNGTDAKVKIJKQBIJ^ 370 

375 Ac-KENKUNGTDAKVKIJKQELDKYKNAVTEL^ 371 

376 Ac-CLELDKWASLWNWFC-NH2 372 

377 AC-CLELDKWASLANWFO-NH2 373 

378 Ac-CLELDKWASLFNFFC-NH2 374 

379 AO-YTSI TTTST JRPSQNQQRlCNrRQKT X .KT JDKWAST .FNFF-NH2 375 

381 Ac-RMKQLEDK^/EEIXSKNYHIJBN^ 376 

382 Ac-KVEEIiSKhnfHI^NEL^^ 377 

383 Ac-RMKQI^KVEEIXSKI^WIRRSNQKLDSI-NH2 378 

384 Ac4U^QIJEDKVEELCSK^^ 379 

385 Ac-EIXAIJlGEIJUaJlGEl^IJ>KWASLWNWF-NH2 380 

386 Ac-II)ProiSIELhnCAKSDI^^ 381 

387 A<^NEQLSDSFPVEFFQV-NH2 382 

388 Ac-MAEDDPYLGRPEQMFHLDPSL-NH2 383 

389 Ac-EDFSSIADMDFSALLSQISS-NH2 384 

390 Ac-TWQEWERKVDFLEENIT^^ 385 

391 Ac-WQBWERKVDFLEENn , AIXEEAQIQQEK>MYELQK-NH^ 386 

392 Ac^EWERKTOFLEEhTTtt^^ 387 

393 A(>EWERKVDFLEENITAIXEEAQIQQEKNMYELQKLN-NH2 388 

394 Ac-WERKVDFIJEENITALI^EAQIQQEKNM^^ 389 

395 Ac-ERK\TOFI^ENnTAIJ^ 390 

396 Ac-RKVDRLEENTTAIXEEAQI^ 391 

397 Ac^KVDFIJBENrrALIJEEAQIQQEKNMYEI^ 392 

398 AcWDFI^ENITAIIJEEAQ 393 

399 Ac^DFLEENITAII£EAQI<^EKNMYELQKI^SWDW 394 

400 Ac^FLEENITAIXEBAQIQ^^ 395 

401 A<>IJEEOTAIXEEAQIQQEK^ 396 

402 Ai>0LEENITAIJJ2EAQIQQEE^^ 397 

403 Ac-NEQSEEKENELYWAKEQLI^IIJNIFNQWGAW^ 398 

405 Ac-<^LU)VVKR(^EX^^ 400 

406 Ac-QQIIi)VVK3tQQELIJR^ 401 

407 Ac^QQIXDVVKRQQEIJLR^^ 402 

408 AfrDERKQDKVLWQQ^^ 403 

409 A(>QQQ1XDVVKRQQEIJLR^^ 404 

410 Ao^LWVVKRQQlSL£^^ 405 

411 Ac^IIJ)VVKRQQELIJU^^ 406 

412 As-IXDVVKRC^ELLRLTVW^ 407 

413 Ac4I)VVK3t<^BIXRLT^ 408 

414 Ac-DVVKRQQEIXRLTVWGTK^^ 409 

415 AcAfVK3tQQEIJJU.TV^^ 410 

416 Ac>VKR(^EIXRLTVWG^ 411 
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417 


A r» R OOPT T PT TVW/ilV MT rVTPVPATITVVT vt»aa /at xt vtxt'» 
/w-imw^^EJ AJKJuA V rT\JlAJ.ilA^livV 1AJUBA.XJJ^L^AUJLN--Nxlz 


412 


418 


A n-PfVYPT T PT TVWr5TI^ MT fYTP VTATTJWT vt\A A fxt XT A vruo 
AU'Ryy ra < i jJvj_> i v Vt vji JVi^i-iv^iivV lAllilvilJ%XI^A^JL«NA-NxlZ 


413 


410 




414 


490 


A r-ORT T PT TVW^TYMT /YTP VTP A TT7WT vnn a m xt A xirr* xrai 
AC-yCUALl V WU1MN1A^1A.V IALca. I LJUA^A^LMAWU^NliZ 


415 


491 


A r» JET T P T TVWfinTMT fYTDVTATni?' VT 1TT\f\ A /YT XT A T\7i*u~* xttt»> 
r< L.1 jtRX» 1 V fful ISJNlA^ilvV i ALCJV 1 I^AJJtjAvjLJN A W LtC H 2 


416 


49? 


A** "MXTT T P ATEAfWRTT T f\J TVTJUyTDIT/^T i"\AT>TT A\nrDVT \rt\r\ xTcm 
AC-iN It LdAxA 1 TV Av^V^n Li.A^L> 1 V W LiI^ivljLAj AK1LA V KK YI XpQ-fy H2 


417 


49*1 


A f CT7T DTEf DVTTXTOI/ A OT)V/^l> A VT?Wf\T T AUVDUX/ AAA xt vttt*% 


418 


A9A 
4Z4 


A « T7T 171 V DVTTMDU A OTJ^/TJ A T /VTTVTTiTTt 7 A A A T7T1 

AC-IU^11UsJk.i JUNKY A^^ 


419 


AO^ 
4Z3 


A„ 1 □TV DWXTD17 A PUPT'D A VTJvr\T T /"VTTVTTJ T"*^ /■ AAA trrin \ttth 

AC-LJiU^YKJVKVAS^ 


420 


4Z0 


A(>lllKRYKNRVASRKCR 


421 


A17 
4Z/ 


Ac-JJUtYIU^KVAbRKlX 


422 


AO ft 
4Z5 


AC-JUvYJ^KVAbKJKXJvAJK^ 


423 


AOO 
4Zy 


AC-KY1!L1NJKYAa*KM-*K 


424 


A1A 
43U 


AC- YKJNIKYAoKJCCJlAK 


425 


Alt 
431 


A(>J!LlNKVAoKJ!LLKAKi^ 


426 


A79 
4jZ 


A XTDV A GT>XT/^1> AITUCAT T AUVUtTlfA A A T7" Ci OTTvnrvr* t tit -vTrTi 

AC-XVLKVAoKKUKAJLtK^aX^UY^ 


427 


A^l 

433 


A W\7 A PDV/^n A \r 171^/\T T /\ttt/ 1 i i * % 7 a a a imtiT'VTrvTiT t*t it \mn 

AC-K.VA&KKLKAK1^Q1J^ 


428 


A1A 
434 


Ac~VASJRKGKAKi^Q 


429 


/IK 
433 


Ac-A^KKUKAKyKQJJ^HYR P T T J K-NH? 


430 


430 


A ^ O'DIT'O A l/"T7t/'/~\T T ALIlTnin r A A A TronTTVTTMtT tt%y « -r -r^-^*v -v tyta 

A(WiKXCKAKFKC jl J AjHYR KV A A A K SShNTTR T .R T .T T gQJMm 


431 


A79 
43/ 


A*» "OVi^D ATTTfY£\T T /ATJA/T) TT\ T A A A O OT7VTT\T> T TAT T T w/%tr tlttt** 

A(>KJ^UKAJ^ JXCjhl YKhVAAAKSS KNDK T.RT .1 .1 .KQM-NH7 


432 


A39 
435 


Ac-lvLKAJ^KyLljl^xi YRE VAAAKSSENDRT >R T J J X Q M f>>JTT? 


433 


AID 
4351 


A £% i~ r O A V UVf\T T /**TTt7T>Tn r AAA V O OTTK1T\Tl T t»t T T rrm \ttti 

AC-CKAKr K^LLA^Jbl YKJl V A A A KSS HNDR I >R 1 J J X ^^QMCP-NHZ 


434 


AAA 
441) 


A<>-KAJKJ^QIXQ1TYREVAAA^ XQMCPS-NH2 


435 


AA1 
441 


A « A V UV fXT T /\TT\/T>TJ\r A A A VPOTTVTTxn T T»T T T tf/\A *v*n\rTT \trrA 

AC-AJ^IvQiXQxl Yi^VAAAKSSHNDRT ,RT J J ,K QMr!PST ^-NH? 


436 


A A1 

44Z 


Ac-JKi^KQlXQHYREVAAAKSSE 


437 


AA1 

443 


AC-i^K^JLlA^ll YKc V AAAXSSENDRIJRJ^ 


438 


AAA 

444 


Ac-KQIJLQIiTRxWaAaKS^ 


439 


A AC 

445 


Ac-QLLQHiTtEVAAAKf^liNDRT .R T T 1 .KQA/f HPST Ii VDS-NH2 


440 


44o 


Ac-IXQHYR1waAAKSS1^ 


441 


AAT 

44/ 


An T AUVTim/ A A A VOCT7VTT\tlT TAT T T TT/W r/^TVYT t\t rnnrr \ttta 

Ac-iA^UYJKbVAAAXISS^ 


442 


AAQ 

448 


AOCjH YRH V A A AK SSHNllR T.RT.T r T KQMCPST .P VT>iSTTP-NH2 


443 


AAO 

44y 


A <% TTvyrfcTTt w AAA IT cctrvmn T tit t t xr iaivit tni mnm\n -v mr» 

AC-11 YKK VAAAXISSliNDR 1 «K 1 ,1 ,1 .KQMCPSI^ VlJSllPR-KEG 


444 


A<IA 

4jU 


AO YXcVAAAKj>aKNl>K i «R 1 .1 .1 X QMC^SIJP VDSIIPRT-NH2 


445 


4^1 


Aa TJXTt/ A A A T^O^TTXTTVDT DT T T XT /"Y\ A"/^liOT t\X7T\0 i i pwtb x-itta 

AC-KJS VAAAJwaolSNUlC LKXJ .1 .K.^M(JrbLD VDSIIFRTP-NH2 


446 


A<0 
43Z 


AC~c VAAAKbbBNDK 1 1 .1 J .KQMCTSLD VPSIIPRTP1>-Niiz 


447 


433 


A m \T A A AVP OT7VTTYD T TAT T T TTfYl JT/~*T%C*T T\t mflTmn<mrvi r \ttta 

AC-VAAAKJSolsNURlJ<l^iJJC 


448 


A<A 
434 


A «* A A AT^CC13XTT\TJT TAT T T T^fW /AHOt t*\t rr\o i ■ nivrum rr irrrn 
AC»AAAILNNHN1 IR 1 ,K 1 J J ^CjMrrpSl^p VT^Ili J J<.iyPVXr-NH2 


449 


A« 
433 


Am A A V P PUVTAT) T TAT T T V/M l/^T\OT r\i rr\fn ■ int'imv^ rx tt ■vm 1 ** 

AC-AAiOaMlNDK 1 .K 1 .U X\jMCPSLDVDNI IFR I VI 1VKH-NH9 


450 


4*£ 
43 O 


A» A \T Qvi \i nJTYD T TJT T T TT'tf"YL4'/'"*DOT T\\ /T\CIItlTA t*t>t^i rr tttj tlttjm 
/\C-AR?v , >r.lNI.>KI .Kl A A .KAjtvU >r7>| ,| } y iJvillrK 1 "U V LHfVlMHZ 


451 


43/ 


A r* "C^OCTCXTT^'DT TAT T T 17' ^\ AT/TAOT T\17T'\0 1 1 r>T> TTYrvx tt hi »tv \ttti 

AG-fKoocTtlAK LKIaAJ Jik^MLiroJLP VX/S1I1 j RTPD VJLJlcD^NHz 


452 


A*J8 


A /» CCTTXTI^D F "DT T T VfYHA/TJCT T\1 /T\OTTTJTVTT>T\^ IT TJfTTTvT \T1T1 

AC-o oHiN 1JKI ,K 1 .1 ,1 .KAjlVil .KNI ^ J V L/SllrK 1 YD V l-HKl) L-Nxl2 


453 


4^0 


Ar» CTrXTTYDT PT T T VT^AAf*T>^T T^\/1ACTTDT> TTJT^T n TJTi7r\T T xttji 


454 


460 


An. RNTYRTPT T T VnMfP^T r>VT4 QTTDD TTJTYWT TJTJT^T t XT XTUO 


455 


461 


AolTOMJH*lXKQM 


456 


534 


A^POYPWMHT J?PFTTRT FIT -T T/XnTXVjXPYQGML-NH2 


458 


535 


Ac-GYRWMCXRRFllFO 7 ^^ 


459 


536 


Ac-YRWMfT PPFTTFT PTT J T JT\ TRJ L VLlJ^YQ<MlJ^-MH2 


460 


537 


Ac-RWM(XR1OTIFIJ^ 


461 


538 


Ac-WMCIA^RFIIPI^^ 


462 
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539 Ac-MOJOOTIFIJTIIXCL^ 463 

540 AoJJU&FBFUnLll^ 464 

541 Ac-l^IOOTLFIIXLaJDFIXV^ 455 

542 Ac-RRFDFLFn J J C[ .TFIXV11J) YQGMLP VCPLIPG-NH2 466 

543 Ac-IUTDDFIJTIXIXXIFIX 467 

544 Ac^FIIFIJFTULIX^ 468 

545 Ac-nFDPIIIJXXIFIXVIJJ^ 469 

546 A^IFIJOIXLXXn^VI^ 47O 

547 Ac^FUTUXOJFIXV^ 471 

548 Ac-IIOIIIXXIFIIAl^ 472 

549 Ac-FEJIXXHOiVII^^^ 473 

550 A<>IIJXCIJFIXVI^ 474 

551 Ao-IJLLCIJDFIXVIJJ>YQGMU>VCT 475 

552 Ac^IJXlJFIXVIXDYQGN^ 476 

553 Ac-IXOFLLWJJDY^^ 477 

554 Ac^XIFIXVIIJ>YQGMIJ»^^ 478 

555 Ac-UFIXVIXDYQGMI^^ 479 

556 Ac-IFIXVIJJDYQCaaJPVCTLiro 480 

557 A^FIXVU^YQGMU'VCT^ 481 

558 Ac^PPLVLQAGFFIXTRIL^ 482 

559 Ac-IXVIXJAGFFIlTiaLTTPQSU) 483 

560 Ac-LVLQAGIYLLTRILT^ 484 

561 Ac-VIX^VGFFIXTRILT^ 485 

562 Ac-LQAGFFIXTRn,TIPQSI^^ 486 

563 Ac<2AGFFIXTOILTIPQS^ 487 

564 Ac-AGFFIXTRILTIPQSIJ^ 488 

565 A(^GFFLLTOLTIPQSU)SW\^ 489 

566 Ac-FFIXTRILTIPQSI^ 490 

567 Ac-I^TRILTIP<^II)S^^ 491 

568 AchIXTIULTIPQSLDSWW^ 492 

569 A(>iTRILT[PQSIJ>SWW^ 493 

570 Ac-FWNWLSAWKDLE^ 494 

571 Ac-NNIIJUIEAQQHIXQLTVW-NH2 495 

572 Ac*<XK3NNIJJlAIEAQQHIX^ 496 

573 Ac-YTST .TH.ST ,TKRSQNQQEKNEQELLELDKWASLWNWF-NH2 497 

574 C 1 3H27CO-YTST JHST ^TKFSQNC^EKNEQEIXEIJ^KWASLWNWF-NEa 498 

575 Ac-AVSKGYIJSAIJ^TGWYTSVITIELSNIKE^ 499 

576 Ac^ISNIETVIEFC^KNNRIX^ 500 

577 A<>DQQIKQYKIUXDKLIIPLYDGI^ 501 

578 Ac^YSELTOFGDNIGSI^ 502 

579 Ac^TSmX)VRI^^ 503 

580 AcWEIAEYMUIJlTVLEPIRDAI^^ 504 

581 Ac-SYFIVIJSIAYFn^BIKGVIVHR^^ 505 

582 K^lKRAIKimMLAyQ 506 

583 NNIXRAIEAQQHIIX}^ 507 

583 N2^IIJRAIBA(^HIJXJLT\WGIKQ 507 

584 QKQEPIDKELYPLTSL 508 

585 YPKFVKQNTLKLAT 509 

586 QYIKANQKHGITE 510 

587 NGQIGNDPNRDILY 511 
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588 AC-RPDVY-OH 512 

589 CLELDKWASLWNWFC-(cyclic) 513 

590 CLELDKWASLANWFC-(cyclic) 514 

591 CLEIJ)KWASLANFFC<cycHc) 515 

594 Ac-NNIJLRAIEAC^HIJXJLTVWGK 516 

595 Ac-CGGYTSUHSIJEESQNQQEKNEQBIXEIJ)^ 517 

596 Ac-PIXVIX}AGFFIXTOIL^ 518 

597 Ac-IXVIXJAGFFLLTRIL^^ 519 

598 Ac-LVLQAGFm.TRILT^ 520 

599 Ac-VUJAGFFIXTRILTO 52 1 

600 Ac-IXJAGFFIX;pULTIPQ^^ 522 

601 Ac^AGFT^TRILTIPQSI^ 523 

602 Ac-AGFFIXraLTIP^ 524 

603 Ac4jFFIXTRILTIPQS^ 525 

604 Ac~FFLLTRILTTPQS^ 526 

605 Ao-FLLTRILTQKJS^^ 527 

606 Ac-IXTWLTIPQSIJ)SWW^ 528 

607 Ac-LTRILTIPQSII)SWW^ 529 

608 AC-LELDKWASLWNWA-NH2 530 

609 Ac-LELDKWASAWNWF-NH2 531 

610 AC-LELDKAASLWNWF-NH2 532 

611 Ac-LKLDKWASLWNWF-NH2 533 

612 Ac-LELKKWASLWNWF-NH2 534 

613 AO-DELLHNVNAGKST-NH2 535 

614 Ac-KSDELLHNVNAGKST-NH2 536 

615 Ac-IRKSDEIXHNVNAGKST«NH2 537 

616 A<^AITRKSDELLHNVNAGKST-NH2 538 

617 Ac-FDASISQVNEKINQSLAFI-NH2 539 

618 Ac-YAADKESTQKAFDGrTNKVNSVIEKMNTQFEAVGKE- 540 

619 Ac-SVIEKMNTQFEAVGKEFG^^ 541 

620 Ac-VWTYNAEIXVIMENERTIJ)FHDSNV^ 542 

621 Ac-EWDREINNYTSIJHSIJKESQNQQKKNEQEGG<>N^ 543 

622 Ac~INN¥TSIJDHSUEESQNQ^ 544 

623 Ac-INNYTSIJHSIIEESQNQQEK3^EQHUJB-NH2 545 

624 Ao-WMEWDREINNYTSIJDBKIJEBSQNQQEKN^ 546 

625 Ac-MTWMEWDREINNYTSm 547 

626 Ac-IDISIELNKAKSDIJB^^ 548 

627 Ac-NQQEKMQELLEIX)KWASLWNWFNnNW^ 549 

627 Ao-N(XJEKNEQEIJLEIJDKWASLWNWFNITNWL\^^ 549 

628 Ac^NQQEKNEQEIXELDKWAS^^ 550 

629 Ac~SQNQQEKNEQEIJJ3II)KW^ 551 

630 Ac-ESQNQQEKNEQELLELDI^ 552 

631 Ac^EBSQNQQEJCNEQEUJEIJDKWASLWNWFN^ 553 

632 Ac-nn^NQQEKNEQEIIJ2^ 554 

633 Ac-IJEESQNQQEKNEQELLEIi>KWASLWNWF^^ 555 

634 Ac-SUEESQNQQBK2^QELLEIJ)KWASLWNWIW 556 

635 Ac-HSIJOEESQNQQEKNEQEIXEI^ 557 

636 Ac~IHSIJEESQNQQEK>JEQEIJJ2^ 558 

637 Ac-LIHSIJEESQNQQEKNEQEIJJEU)KWASLWNWFNI^ 559 

638 Ac^SIJHSIJEESQNCNEKNEQE^^ 560 
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639 Ac~TSIJHSIJGEESQNQQEK^ 561 

640 AoNYTSLIRST JT^SQNQQEK3^EQEIJJEIJ)KWASLWNW-Nffi 562 

641 Ac-NNYTSUHSLIEESQN^ 563 

642 A<>INNYTSIJHSIIEESQN(^ 564 

643 Ac-EINNYTST .THST < TRRSQN(^BKNEQEIXELDKWASL-NH2 565 

644 Ac-REINNYrSIIHSI^^ 566 

645 Ac-DREftWYTSUHSL^ 567 

646 Ac-WDKEflNNYTST ,m,ST ,TKP n SQNQQEKNEQELLELDKW--NH2 568 

647 Ac-EWDRHNNYTST JHSI .TT^SQNQQEKNEQEU^ELDK-NH2 569 

648 A(>MEWDREINNYTST ,THST .TFFSQNQQEKNEQELLELD-NH 570 

649 Ac^WMEWDREINNYTST.mST .TKRSQNQQEKNEQELLEL-NH2 572 

650 Ac-TWMEWDREINNYTSlJa^^ 573 

651 Ac-MTWMEWDIUBINNYT^ 574 

652 Ac-NMTWMEHAT)REINN^^ 575 

653 Ac-NNMTWMBWDWnNOTTSL^ 576 

654 Ac-WNNMTWMEWDREINNYTSLTHST ,TFRSQNQQEKNEQ-NH2 577 

655 Ac-IWNNMTWMEWDREINNYTST JHST .THFSQNQQEKNB»NH2 578 

656 Ac~QIWNNMTWMEWDIQ3NNYTC 579 

657 Ac~EQIWNNMTWMEWDREINNYTST IHSI JKRSQNQQEK-NH2 580 

658 Ac-LEQIWNNMTWMEWDREINNYTSLI^ 581 

659 Ac^l^EQIWNNMTWMEWDREINNYTSIJ^ 582 

660 Ac-KSI£QIWNNMTWMEWDREINNYTSIJH^ 583 

661 A cNK ST .HQTWNNMTWMRWntt RTKJMV TRT .TRRT TTOR Q>J->JW9 584 

662 Ac-SIj\FIR1CSDELIJ^^ 585 

663 Ac-FDASISQVNEKINQSLAFIRK-NH2 586 

664 Ac-YTST ,1HSL,TEESQQ(^EKQEQEIXEIJ)KWASLWNWF'NH2 587 

665 Ac-FDASKQVNEKD^QSLAFTO 588 

666 Ac-FDASISQVNEKINQSIJUTRKSDEIXHNVNA- 589 

667 Ac-H)ASISQVNEKINQSI^^ 590 

668 Ac-FDASISQVNEKINQSLAFIRXSDELLH-NH2 591 

669 Ac-n>ASISQVNEK3NQSLAFIRKSDEL-NH2 592 

670 Ac-FDASISQVNEKINQSLAFIRXSD-NH2 593 

671 Ac-ASISQVNEKINQSLAEDRKJSDEIJJINVN 594 

672 Ac-ISQVNEKINQSLAFIRKSDEIXHNVNAGKST-NH2 595 

673 Ac^VNEKINQSlJ\FIR^ 596 

674 AoNEKINQSLAFmXSDKT J ,HNVNAGKgT-NH2 597 

675 Ac-KINQSIjUTOKSDEIJilNVNA 598 

676 Ac-NQSLAF3DRK>SOKT J .HNVNAGKST-NH2 599 

677 Ac-FWhWl^WKDI^YPGSI 600 

678 Ac-CGGNNLIJEIAIBAQQHLLQLTV^ 601 

679 Ac<XKJYTCUHSIJEESQNQQEKNEQEIIJBU> 602 

680 YTSIJHSIJEESQNQQEKNEQELLEIJ>KWASLWNWF 603 

681 NMXRAIEAQQHIXQLTVWGIKQLQAiaiAV^YIX^ 604 

682 Ac-EKNMYEIX}KI24SWD^^ 605 

683 Ac^EKNMYEIXJKIJ^SWD^^ 606 

684 Ac^EKmiYEIXJKI^^ 607 

685 Ac-IQQBK^MYEUJKIJ^SWDVFIW^ 608 

686 Ac4}IQQEK]SMYEI^^ 609 

687 Ac-AQIQQEKNMYELQKI2«^ 610 

688 Ac^JAQIQQEKNMYELQKI^SWDVFTb^ 611 
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689 A<>EQAQIQQEKNMYEIX}K^ 612 

690 Ac-IJBQAQIQQEKNMYELQI^ 613 

691 Ac-SIJSQAQK^EKNMYHLQ^ 614 

692 Ac^SI^AQIQQEKNMYEU3^^ 615 

693 Ac^QSUBQAQK^HKNMY^ 616 

694 Ac>ISQSIJBQAQI(^EKNMYE^ 617 

695 Ac-NISQSUBQAQIQQEKN^^ 618 

696 Ac-ANISQSI£QAQIQQEKNMYELQKI^SWDVFINWIJD 619 

697 Ac-EANISQSIJEQAQIQQEK>IMYEIXJKXNSWDV^ 620 

699 A(>YU5ANKQSI^QAQIQQEKNMY 621 

700 Ac-YTST JHST ,TF,RSQNQQEKNEQEL-NH2 622 

701 Ac-YTSUHSUEESQNIX^^ 623 

702 Ac-YTSUHSIJEESQNQQEFCIJBQEIJLBIJ) 624 

703 Ac-YTST.THST .TT^^QNQQEKNEQELI^FDKWASLWNWF->NH2 625 

704 Ac-YTSIJHSUEESQN(^EK3^QELLEII)KPASLWNWF->^ 626 

705 Ac-YTSIJHSI ,TRF^N(y?EIQ^QEIXEIJ)KWASPWNWF--NH2 627 

706 Ac-YTSIJHSIJEESQN<^EKNEQEIXEII)KWASLWNSF-NH2 628 

707 Biotin>^CH2)4CX)-YTSUHSIJ^^ 629 

708 BiotmNH(CH2)6XX>YTSUHSIJEESQNQ^ 630 

709 FMOC-YTSUHSUEESQNQQ 92 

710 FMOC«NNIXRAIEA(^^ 16 

711 Ac>EWDREINNYTSIJHSUEESQNQQEKNEQE-NH2 634 

712 Ac-UEESQNQQEKNEQEIJLELDKWASLWNWF-NH2 635 

713 Ac-FWNWI^WTOI^UXJP^ 636 

714 Ac-IJHSUEESQN(^EK2^EIXEIJ)KWASI^NH2 637 

715 A^TSIJHSUEESQNQQEKNEQEIXEIJDKWASLWNWF 638 

716 Ac-UHSUEESQN(^EKNEQELLEIJ)KWASLWNW- 639 

718 FMCX>GGGGGYTSIJ^ 640 

719 A(>-HS1JEESQNQQEKNEQEIXEIJ3KWASLWNWF-NH2 641 

720 Ac-YTSIJYSIJEESQNQQEKNEQEIIJBU>KWASLWNW 642 

721 Ac-YTSUHSUEKSQNQQEKNEQELI£LDKWA5LWNWF-NH2 643 

722 Ac-YTSLfflSSIEESQNQQEF3^ 644 

723 Ac~LEANISQIXEQAQIQQEK*^^ 645 

724 Ac-SI^O>SELEEK3lYK^^ 646 

725 Ao-LEECDSELEIKRYKNRVA^ 647 

726 Ac-EECDSEI^IKRYKNRVASRKCRAKFKQlXQHYREV-1^^ 648 

727 Ac-ECDSEIJBIKRYia^^ 649' 

728 Ac-CDSiajEIKRYKN^ 650 

729 Ac-DSELEIKRYK2^VASRKCRAKFKQIXQHYREVAAA-N^ 651 

730 Desaminotyiosin^^ 652 

731 WASLWNW-NH2 653 

732 Ac-EAQQH1XQLTVWGIKQ1X^ 654 

733 Ac-IEAQQHIXQLT\WGIK^^ 655 

734 Ac-AIEAQQHIJLQLTVWGIKQI^^ 656 

735 Ac4tAIRAQQHU^LTVWGIKQ^ 657 

736 Ac-IAAffiAQQHLLQLTVWGIKQU}ARK 658 

737 Ac-IXRAIEAQQHIXQLTVWGIK^ 659 

738 Ac-NIXRAIEAQQHIXQLTVWGIKQLXJAiai^ 660 

739 Ac^NNIIJRAIEAQQHLIX^ 661 

740 Ac^NNLIJtAIEAQQHIXQLTVWGIKQI^ 662 
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741 Ac^QJ^UUVIEAQQHIXQL^^ 663 

742 Ac-VQQQNNRLIJO\IE^^ 664 

743 Ac-IVQ^NNLIJIAIEA^ 665 

744 A(>^IVQQQNNLIJIAIEAQQHLIX2L 666 

745 Ac^SGIVQQQhrcnLIJtAI^ 667 
758 Ac-RSMTLTVQARQIXSGIVQQQNNIXRAIEAQQH^ 668 
760 Ac^ARSl^TVQARQIXSGIVQQQNNIXRAIEAW 669 

764 Ac^STIMGARSMTLTVQARQIXSGrV 670 

765 Ac^STMGARSMTLTVQARQIXSGIV^ 671 

766 Ac-EGSTMGARSMTLTVQARQLLSGIV QQQNNLLRAIEAQQ-NH2 672 

767 Ac>-I^KFKQIXQHYREVAAAKSSENDRLRIJ^^ 673 

768 Ac^AKFKQIJjQHYREVAAAKSSENDRIJRI^ 674 

769 Ac-KFKQIXQHYREVAAAKSSHTOIOJaXIX--NH2 675 

770 A(>FKQLIXJHYREVAAA3CSSE>n)lUJ^IIXQ-N^ 676 

771 Ac^RAKFKQEIXJHYREVAAA 677 

772 DKWASLWNWF-NH2 678 

773 Biotm-IT}ASISQVNEKINQSLAF^ 679 

774 A(>YDASISQVNEKINQSLAFIRKSDEIXHNVNAG 680 

775 Ac-YDASISQVNBKINQSIJ\YIRKSDEIXHNVN^ 68 1 

776 Ac-FDASISQVNEKINQSIAYIRKSDEIXHNVNAGKST-NH^ 682 

777 Ac-FDASISQVQBKIQQSLAFERKSDEUJHQVQAGKOT->^ 683 

778 Ac-I0>ASISQVNEOtfQA^ 684 

779 Ac~FDASISQVNEKIN^^ 685 

780 Ac-FDASISQVNEKJDNQSIA^ 686 

781 A(>YDASISQVQEEIQQAIAFIRKADELLEQVQAGKST-NH2 687 

782 A^FDASISQVNEON^ 688 

783 A^FDASISQVNEEINQSLAFIRKS^^ 689 

784 Ac-VFPSDEFDASISQVNEKIN^^ 690 

785 Ac-VFPSDEFDASISQVNEEINQSIj^IRKSDEIXE^-^ 691 

786 Ac>VYPSDEYDASISQVNEE^^ 692 

787 Ac~VFPSDEFDASISQVNEEINQS^^ 693 

788 Ac-SNKSLEQIWNNNTIWMEWDREINNYTO 694 

789 Ac-WSNKSIJU}IWNNMTWM 695 

790 Ac~SWSNKSIXQIWNN*nTOffi^ 696 

791 Ac>-ASWSNKSIJ2QIWNNMTWMBWDREINNYTSIJHS 697 

792 Ac-NASWSNKSLEQIWNNMTWMEWDREINNYTSIffi 698 

793 Ac>-WNASWSNKSIXQIWNNMTWMEWDREINNYTSU^ 699 

793 Ac-WNASWSNKSI£^^ 699 

794 A(>PWNASWSNKS1^QIW^ 700 

795 Ac-WWNASWSNKSIJ^IWNNM^ 701 

796 Ac-AVPWNASWSNKSI^IWNNKrrWM 702 

797 Ac-TAWWNASWSbKSIJBQIWNNMTWMEWD 703 

798 Ac-TTAWWNASWSNKSIJEQIWNNMTW^ 704 

800 Ac-AAASDEFDASISQVNEKINQSLAFIRKSDEIXHW 705 

801 Ac-VFPAAATOASISQVNEKINQSLAFIRK SDK T J H NV-NH2 706 

802 Ac-VFPSDBAAASISQVNEKINQSIAFIRKS^ 707 

803 Ac-VFPSDEFDAAAAQVNEKINQSIAFniKSDEIJiiNV-Nffi 708 

804 Ac-VFPSDEFDASISAAAEKINQSIJVFIRK^ 709 

805 A<>-VFPSDEFDASISQVNAAANQSIAETRKSDEIJ>HNV-NH2 711 

806 Ac^VFPSDKFDASISQVN^ 712 

34 



SUBSTITUTE SHEET (RULE 26) 



WO 1999/059615 



PCT/US1999/011219 



T Seq. 

No. Sequence _ 10 No " 

807 AcATOSDEFDASISQVNEKIN^ 713 

808 A^VKOTEFDASISQVNEI^ 714 

809 Ac-VFPSDEFDASISQVNEKINQSLAFniKAAAIIJI^ 715 

810 Ai>VFPSDEFDASISQVNE^ 716 

811 Ac-VFPSDEFDASISQVh^^ 717 

812 Ac^VYPSDEFDASISQVNEKIN^ 718 

813 Ac~AAAAIHSOffiSQN(NEK2^ 719 

814 Ac-YTSLIHSIJEESQQQQEKNEQEIXEIJDKWASLWNWF- 720 

815 Ac-YTSIiHSIJEESQNQQEKQEQELLEU)KWASLWNWF-^^ 721 

816 Ac^IWNNMTWMEWDREINKYTSIJHSIJEESQNQQ 722 

817 Ac-QIWNNMTWMEWDRHNNYTC 723 

818 Ac-QIWNNMTWMEWDREINNYTSLIHST .TKF.SQQQQEKQ-NH2 724 

819 Ac^NKSI^IWNNMTWMBWDREINNYTC 725 

820 Ac-FDASISQVNEKINQSIj\FIEE^ 726 

821 AoACIRKSDELCL-NH2 727 

823 Ao-YTSLIHSLJEESQNQQEKDBQELLELDK^^ 728 

824 Ac^YTSLJHSIJnEESQDQQEKNEQEIJL£IJ3KW 729 

825 Ac-YTSLIHSLIHESQIX&Ero 730 

826 A r-YTST m S T .reP^ QNQQEKNEQELI^LDKWASLWDWF~NH2 731 

841 Ac~LEANITQSIXQAQI(&E^^ 732 

842 Ac-IJBANISASIJEQAQIQQEKNMYEIXJKL^ 733 

843 Ac-LBANISAIXEQAQI<^EKNMYEIXJKI^SWD W 734 

844 Ac-I£AN1TAIXEQAQI(KJEKNMYEIX5KI^ 735 

845 Ac^LEANTTASIJBQAQIC^EK^^ 736 

845 Ac-I^ANITASLEQAQIQQE^^ 736 

846 Ac-RAKFKQLIXJHYREVAAAK^^ 737 

847 Ac~Abii-DDE^Abu-MNSVKN^ 738 
856 A(>WQEWEQKVRYLEAI^QSI£QAQIQQEKNMYELQKL->^ 739 

860 Ac-DEYDASISQVNEKINQSLAHR^ 740 

861 Ac-YTSIIHSIIEESQNQQE^^ 741 

862 Ae-YTSLIHSIIEESQNQQ^ 742 

863 Ac-YTSLIHSIJEESQN<^EKNEQEIXEU)KWASI^N^ 743 

864 Ac-YTSUHSIJEESQNQQEKhffiQBIXEIJDKWAS-NH2 744 

865 Ac^ARQIXSGIVQQQN^^ 745 

866 Ac-DPEINNYTPT mgT TBP5IQNQQEKNEOELI^U)KWASLWNWF-NH2 746 

867 Ac-NNMTWMEWDREINNYTS^^ 747 

868 Ac-YTST THST TT^i%qNC^EK^EQBIXEIJDKWASLWAAA"NH2 748 

869 A r-YTST ms r .TKPii QNQQTnCNEOELLEIJ>KWAAAANWF-NH2 749 

870 Ao-YTSUHSLIEESQNC&E^^ 750 

871 Ac-YTST TITST .TTTO;QNQQEKKEQEIJAAAKWASLWNWF->NH2 751 

872 Ac-YTST THST TT^QNQQEKNEQAAAEIJDKWASLWNWF-1^ 752 

873 Ac-YTS 1 TffST IF.RSfjNQQKlC A AAELLELDKWASLWNWF-NH2 753 

874 Ac-YTS LIHSI JEBS QNQAAAKEQBLLBLDKWASLWNWF-1^H2 754 

875 Ac-YTST .msr JEESA AAQEKNEQBIXELI)KWASLWNWF-NH2 755 

876 Ac-YTS1JHSIJAAAQNQQEKOT^ 756 

877 Ac-YTSLIHAAAEESQNQQEKNBQELLBIJ)KWA^ 757 

878 Ac-YTSAAASIJEESQNQQEKN^ 758 

879 Ac>EIWNNMTWMEWD 759 

880 Ac-YISEVNEHNQSIJtfTOK^ 760 

881 Ac-TSVITIEl^NIKENKANGTD^^ 761 
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882 YTST TITST .mF5;QNQQEKNEQEIXELDKWASLWNWFMG-NH2 762 

883 Ac-NEKINQSIAFlRKSDELIJBuW-NH2 763 

884 Biotm-YDPLVFPSDEFDASISQVNI^^ 764 

885 Biotin-PLVFPSDEFDASISQVNEiaNQSLAFIRK^ 765 

886 Biotin-VFP^EFDASISQVNEKINQSIAFIRKSDH 766 

887 Biotm-DEFDASISQVNEKINQSI 767 

888 Biotin-VYPSDBFDASISQVNEiaNQSLAFIRK^ 768 

889 Biotm-VYPSDBYDASISQVNEEINQAIAYIRKADEIXENV- 769 

890 Ac-VYPSDEFDASISQVQEEIQQALAFIRKADELLEQV-NH2 770 

891 Ao-NYTSIJHSIJKESQNQQEKNEQEIJJaiJ) 771 

892 Ac-NNYTST THKT TKP^QNQQRKNEQEIXEIJDKWASLWNWF-NH2 772 

893 AcJNNYTSLIHSI JRP^QNQQEICNEQEIJMJ)KWASLWNWF-NH2 773 

894 Ao-HNNYTSIIHSIJEESQN^ 774 

895 A c-YTST TTTST TRF^QNQQBK>^EQEIXEU)KWASLWNWFN"NH2 775 

896 Ac-YTS1JHSIJEESQNQQEKNI^ 776 

897 Ac-YTSUHSUEESQN(^ED4EQELIJBI^ 777 

898 Ac^YTSLIHSUEESQNC^EK^ 778 

899 Ac-YDPLVWSDEFDASISQVNEKJN^ 779 

900 Ac~NYTSLIHSIJreBSQNQQEK^ 780 

901 Ac-NNYTSIJHSIJEESQNQQEK^ 781 

905 Ac-KCRAICFKQIXQHYREVAAAKSSENDRI^IXJ^ '782 

906 Ac^RAKFKQUXJHYREV^ 783 

907 Ac-VYPSDEYDASISQVNEEINQALAYIAAADEIJLEbrV-NH2 784 

909 Ac-YDASISQVNEEINQALAYIRKADELI^NH2 785 

910 Ac>-M-Me-WMEWDIUa^^ 786 

911 Ac-KNGTYDWKYEEBSKLhm^ 787 

912 Ac-VTEKIQMASD>ONDUQSGVKnUXTIQSHVQNYI 788 

913 QNQQEK>^EQEIJJBU)KWASLWNWF-NH2 789 

914 Ac^N(^BKNEQELLBLDKWASLWNWF-NH2 790 

915 LWNWF-NH2 791 

916 ELLELDKWASLWNWF-NH2 792 

917 EKNEQELLELDKWASLWNWF-NH2 793 

918 SIJEESQN(^EKNEQEIXELDKWASLWNWF-NH2 794 

919 Ac-YTSLIHSIJEESQNQQEKKEQEIXELDKWASLWNW 795 

920 Ac-TISIJOHSIJEESQNQQEKMBQEL^ 796 

921 Ac>YTSUHSIJEESQN(^EKNEQEIXELDKWASLW 797 

922 Ac-YTSUHSIJEBSQNQQEKNEQEIXELDKWASL 798 

923 TSIJHSIJEESQNQQEK3s^ 799 

924 SLIHS UEBS QNQQEI^ 80° 

925 UHSUEESQNWEKNBQELL^ 801 

926 IHSLIEESQNQQEKNEQEIXEIl)KWASLW>rWF-NH2 802 

940 Ac-AAVAIJJ>AVIIJtfXAPSE^^ 803 

941 A<>AAVAIXPAVIlJtfIJVP^ 804 

942 Ac~YTSLIHSLIEBSQNQQEKN 805 

944 VYPSDBYDASISQVNEEINQAIAYIRKADELIJE^-Km 806 

945 Ac^UvlQlJVRQIitfQIJVR^^ 807 

946 As-WMEWDREINNYTST JJTSf .TKESQNQQEKNEQELL-NH2 808 

947 A>MEWDREIN>rnSIJHSIJEESQNQQEKOT 809 

948 A^EWDREINKyTSUHSIJEESQNW 810 

949 Ac-MEWDRHNbTmi^^ 81 1 
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950 Biotin-W-Nle-EWDRE^ 812 

951 AC-YXJ5YDREINNYTSI.IHST ,THP^SQNQQEKNEQELLEL-NH2 813 

952 Ac-IKQFINMWQEVGKAMYA-NH2 814 

953 Ac-IRKSDELL-NH2 815 

954 Decanoyl-IRKSDELL-NH2 815 

955 Acetyl-Aca-Aca.IRKSDELL.NH2 815 

956 Ac-YDASISQV-NH2 816 

957 Ac-NEKINQSL-NH2 817 

958 Ac-SISQVNffiINQALAYIRKADELL-NH2 818 

959 Ac-QVNEEINQALAYIRXADELL-NH2 819 

960 Ac-EEINQALAYIRKADELL-NH 820 

961 AC-NQALAYIRKADELL.NH2 821 

962 Ac-LAYIRKADELL-NH2 822 

963 FDASISQVNEKINQALAFIRKSDEIX-NH2 823 

964 Ac-W-Nle^EWDREINNYT^^ 824 

965 Ac-ASRKCRAKFKQIJX}^^ 825 

967 Ac-WLEWDREIhnm'SI^^ 827 

968 Ac-YVKGEPIIhn^PLVFP^EFDASISQVNmNQSI^N^ 828 

969 A<>VYPSDEYDASKQVN^ 829 

970 Ac-YDASISQVNEEINQAIAYIRKADELLENV-NH2 830 

971 Ac-YDASISQVNEEINQAIAYIRKADEIXE-NH2 831 

972 Ac-VYPSDBYDASISQVNEEINQAIAYIRKAAEIJJINV-NH2 832 

973 Ac-VYPSDEYDASISQVNEEIN^ 833 

974 Decanoyl-YTST JHST JT^SQNC^EPJEQELLELDKWASLWNWF- 834 

975 Ac~VYPSDEYDASISQVNE^ 835 

976 Ac^DEYDASISQVNEKINQSlJUTKKSDELL-NH2 836 

977 Ac-SNDQGSGYAADKESTQKAH^^ 837 

978 Ac-ESTQKAFDGITOKVNSVI^ 838 

979 Ac-IX5ITOKVNSVIEKTNr^ 839 

980 Ac-DSNVKNLYDKVltSQIJ^^ 840 

981 Ac-M)NVKEIX3NGAFEFYHKADDEAI^ 841 

982 Ac-H ! YHKADDEALNSVKNGTYDYPKY-NH2 842 

983 Ac-AAVAIXPAVIXAIXAPAADKESTQKAHXj 843 

984 Ac^AAVAIXPAVIJj^IJJ^PAADSNVKNLTO 844 

985 A(>KESTQKAF]XnTNKVNSV-NH2 845 

986 AoIEKTNTQFEAVGKEFGNLER-NH2 846 

987 Ac-RI^NI^ERVBDGFIJ)VWTY>^ 847 

988 Ac-SNVKNLYDKVRSQLRDN-NH2 848 

989 A(>WMEWDREINNYTSIJDBKIJBESQNQQEKNEQ 849 

990 Ac>WMEWDREINNYTST .THST.TRKSQNQQEKNBQE-NH2 850 

991 Ac-MEWDREINNYTSIJHSIJEESQN<^BKNEQELrNH2 851 

992 Ac-MEWDRiaNNYTSIJH^ 852 

993 Ac-EWDIUSINNYTSIJHSI^^ 853 

994 Ac-EWDREINNYTSIJHSIJDEESQNQQEKNEQELL-NEI2 854 

995 Ac-EWDREINNYTSIJHSI^^ 855 

996 A<>YTKFTYTLI^ESQNQQEKNEQEIXEIJ)KW 856 

997 Ac^YNIKQIJ^LMQLARQVSRLESA-NH2 857 

998 Ac-YIMQIARQM¥LQIJ&SIM^ 858 

999 Ac-YQEWERK^FLEEbOnTAII-EEAQIQQEENMYELQ 859 

1000 Ac- WMA WAAAINNYTSI .THST JHRSQNQQEKNEQEEEEE-NH2 860 
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1001 Ac-YASIJAAIJEESQNQQEKNEQEII^IjSXWAALWAWF-NH2 861 

1002 [Ac-EWDREINNYTSIJHSIJ^ 862 

1003 Ac-YDBIEimAKSDI^ESKEWIKKSNQKI^ 863 

1004 BiotinylrroiSIEO^KAKSDLEESKEWIKXS^ 864 

1005 Ao-YTSU-OH 865 

1006 Fmoc-HSLIEE-OH 866 

1007 Fmoo-SQNQQEK-OH . 867 

1008 Fmoc-NEQELLEL-OH 868 

1009 Fmoc-DKWASL-OH 869 

1010 Fmoc-WNWF-OH 870 

101 1 Ac-AKTI^TWDT12OTIJ^ 871 

1012 Ac-NTIIXJAKIKQFINMWQEVGKAMYA-NH2 872 

1013 Ac-LENERTUDFHDSNVKNLYDKVR^ 873 

1014 Ac-IJENERTLDEffl)SNVKNLYDKAn^^ 874 

101 5 Ac-TUDFHDSNVE^YDKVR^ 875 

1016 Ac^DISIHU^KAKSDIJ^ 876 

1021 Biotinyl^ISQVNEEINQAIAYIRKADELL-NH2 877 

1022 Biotiriyl^^QVNEElNQSIAYIRKSDELL-NH2 878 

1023 Ac-SISQVNEEINQSLAYIRKSDELL-NH2 879 

1024 Ac-IDISIEIJ*KAKSDIJBES^ 39 

1025 Ac-IDISIELNKAKSDIJBESKEWIKKSN 864 

1026 Ac-IDISIELNKAKSDIJ^ 79 

1027 Ac-IDISIEQJKAKSDIJEESKEWIKKAN 80 

1028 Ac-IDISIEIJvlKAKSDLEEAKBWIKKSNQKI^ 548 

1029 Biotmyl-NSVAIJ)PIDISI^^ 880 

1030 Biotinyl-AIJ)PII)IS^^ 881 

1031 desAmmoTyrosine-NSVAIJ)Pro 882 

1032 desAminoTyrosine-AI^ 883 

1033 Ac-YDASISQVNEEINQALAPIRKADEL-NH2 984 

1034 Ac-YDASISQVNEE1NQSLAYIRKADELL-NH2 985 

1035 Biotinyl-YDASISQVNEEINQAIAYIRKADEII^NH2 986 

1036 Biotinyl-YDASISQVNEEINQSLAFIRKSD£LL-NH2 987 

1037 Ac-YDASISQVNHEINQSlJVPIRKSDEIX-NIC 988 

1038 Ac-WLEWDREINNYTST.THST .THRSQNQQEKNEQEL-NH2 989 

1039 Biothyl-IDISIELNKAKSnT .RRSKEWIRRSNQKLDSIGNWH-NH2 916 

1044 Ac-YESTQKAFIXjnNKVNSVIEKTNTQI^VG 81 

1045 Biotiii-DEYDASISQVNEKINQSLAFIRKSDEIX-NH2 82 

1046 Ac-MBWDREINNYTSLIHSIiEESQNQQEKNEQEIJ^NH2 90 

1047 Ac-WQEWEQKVRYLBANISQSLEQAQIQQEKNMYEI^NH2 892 

1048 Ac-WQEWEQKVRYLEAMS<^IJBQAQIQQEKNEYEL-NH2 893 

1049 Ac-WQEWEQKVRYLRA>nTAIXBQ^ 894 

1050 Ac-WQEWEQKVRYI^ANTTAIJ^AQIQQBKNMYEL-NH2 895 

1051 Ac-WQEWEQKAaiYLEAOTS(^I^ 896 

1052 Ac-WQEWEQKVRYI£ANr^AIXEQAQI(^EKNEYEIXJKI^^^ 897 

1053 Ac-WQEWEQKVRYIJ2ANnVU^ 898 

1054 Ac-IDISIELNKAKSDLEESKEWIE^ 

1055 Ac^EFGNIJiKMJJNLlOT 899 

1056 Ac-EIXjFIJ)VWTYNAE^^ 900 

1057 Ac-SISQVNEKINQSIJ^FIRKSDEII^NH2 901 

1058 desaminoTyr^ISQVNIOaNQ 902 
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1059 Ac^ISQVNEKINQSLAYIRKSDELL-NH2 

1060 Ac-QQIIJ>VVKRQQEMIJ^ 

1061 YTSUHSUEESQNQQEKNEQELLELDKWASLWNWFC 

1062 A(>FDASISQVNEKINQSIAYIRKSDELI^NH2 

1063 Ac-YTSIJHSIiEESQNQQBKNEQELLELDKWA 

1064 Indole-3^cetyl-DEFD^^ 

1065 Indol^3^cetyl-DEFDBSISQVNEKINQSlJ^^ 

1066 Indol^3-acetyl-DE^ 

1067 Indole-3-acetyl-DETO^ 

1068 Indole^awtyl-D^ 

1069 lndole-3-acetyl-GGGGGDEFDA^ 

1070 2-Napthoyl-DEFDASIS^^ 

1071 desNH2Tyr-DEFDA^ 

1072 biotii^AII>PIDISIEI^^ 

1073 Ac-YDASISQVNEKINQAIAYIRKADEIJiINVNAGaKST-NH2 

1074 Ac-VYPSDEYDASISQVNEKINQAIAYIRKADELLHNV-^ 

1075 Ac-VYFSDBYDASISQVNKKINQSLAYIRy SOFT J .HNV-MH2 

1076 Ac-WGWGYGYG-NH2 

1077 Ac-YGWGWGW GF-NH2 

1078 Ac-WQEWEQKVRYIJBA]OTAIXJEQAQIQAEKAEYELQKI^^ 

1079 Ac-WQEWEQKWYLEAETTALQEEAQIQAEKAEYELQK1^>^ 

1081 Ac-YTSIJHSIJEESQNQQEKNEQELLELDKWAS 

1082 Ac^VWPSDEFDASISQVNEKIN^^ 

1083 Ac-SKMSEQIDQ1KKDEQKEGTGWGLGGKWWTSDWGV-NH2 

1084 Ac-I^KbHSEQlIXJIKKDEQKEGTGWGLGGKWWTSDWG-Nffi 

1085 Ac-DLSKMSEQmQIKKDEQKEGrGWGLGGKWWTSDW-Nm 

1086 AoEDLSKNISEQIDQIKKDEQKEGTGW GLGGKWWTSE>-NH2 

1087 A^IEDI^KNISEQmQKKDEQKEGTGWGUKJKWWTS-l^ 

1088 Ac^IEDLSK2*ISEQIIX^^ 

1089 Ac-IGIEDl^KNISEQIIXJIKKDEQKEGTGWGLGGKWW-Nffi 

1090 2-Napthoyl-PSDEFDASISQ^ 

1091 Ao-VYPSDEYDASISQVNE^^ 

1092 Ac-VYPSDEFDASISQVNEKINQALAFIRKADELLEN^ 

1093 AO-VYPSDEYDASISQVNEKINQAIAYIREADELLENV-NH2 

1094 Biotinyl-YDASISQVNEKmQSlJU^IRESDELL^^ 

1095 Ac-AIGIEDI^KNISEQIDQIKKDEQKEGTGWGI/KjKW-Nffi 

1096 Ac-AMGffiDLSKNISEQDXJIKKDEQKBGTGWGIXKj 

1097 Ac>DAAIGIEDLSKNISEQIDQIKKDEQKBGTGW 

1098 Ac~FDAAIGIEDIJ5KMSEQ^^ 

1099 Ac-MTDKIDQnHDFVDK!^^ 

1100 Ac-H^HIXJIIHDF^^ 

1101 Ac-TKNrTOKTOQIIHDFTO^ 

1102 Ac-WTKOTTOIODQ^ 

1103 AoWTOKNTIDiaiXJ^^ 

1104 Ac-HDWIKNITOKJDQIIHDFVD^ 

1105 AoJ^WTKNTTOKIIXJ^ 

1106 A<>EPHDWTKhOTDKnXjnHDFVDKTLPW 

1107 Ac-IEPHDWTKNITDKIDQnHDFV^ 

1108 Ac-AiEPHDWTKynrroiaDQnro 

1109 Ac-AAIEPHDWTKNITDKIDQIIHDFW 
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903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

718 

919 

920 

921 

972 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

950 
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1110 Ac-DAAEEPHD W , lXJ^llDiLllX3IIHDFVDKTLPDQGDN--NH2 952 

1111 Ac^LSITVWI^VIWMMWYW^ 953 

1112 Ac-GI^PTVWLSVIWMMWYW^ 1345 

1113 Ac^VGI^PTVWLSVIWMMWYWCTSLYSIIJSPF^ 1346 

1114 At>FVGI£PTWI£VIWM^ 1347 

1115 Ac-WFVrGLSPTNTWL^VTVVMMWYW 1348 

1 116 Ac^WFVF^FTVWLSVIW^ 1349 

1117 Ac-VQWFVGLSPTVWIJ5VIWMMVm^ 1350 

1118 Ac^FVQWFVGI^PTVWLSVIW^ 1351 

1119 A(>PFVQWFVGI^PTVWI^^ 1352 

1120 A<>WWQWFVGI^PTVmSVIWMMWYW 1353 

1121 A<>LVPFVQWVGI^PTVWI^VOWMMWYW 1354 

1122 H>KEnTWMEWDKEINNYTSLIHST .IRFSQNQQEKKEQEIJJELDKW-OH 954 

1123 H^ARQLI^GIVQQQNNIXRAIEAQQHLUJLTVWGK^ 955 

1124 Ac-VYPSDEFI>ASISQVhffiKINQSI^^ 956 

1125 Ac-VFPSDEFDASISQVNEKIN^ 957 

1126 Ac-DEFDASISQVNEKINQSLAYIREADELL-NH2 958 

1127 Ac-NEQEII-EIJDKWASLWNWF^ 959 

1128 Ac-LEIJDKWASLWNWFGGGGDEFDA^ 960 

1 129 Naphlhoyl-EGEGEGBGDEFDAS^ 961 

1 130 Ac-ASIUCGtAKFKQIXQHYM^ 962 

1 13 1 Naphlhoyl-^EEDASISQVN^ 963 

1132 Naphtboyl-G©EEDASESQVNEKJNQSIAFlRKSDEIJy- 964 

1133 Naphthoyl-GDEEDASESQQNEKINQSIAFIRKSDEIJ^NH2 965 

1134 Naph&oyl-GDEEDASESQQNEKQNQSIJUTRKSDELL-NH2 966 

1 135 Naph&oyl-GDEEDASESQQNEKQNQSEAFIRKSDELL-NH2 967 

1136 A<>WGDEFDESISQVNEKIEESLAFIRKSDEIX-Nffi 968 

1 137 Ac^YTSLGGDEFDESISQVNEKIE^ 969 

1138 Ac~YTSUHSIX3GDEFDES^ 970 

1139 2-Naphthoyl-GDEFDESISQVNEKIEESlJ\FIRKJSD 971 

1140 2-NaphihoyU2)EEDE^ 972 

1 141 2-Naph^yl-<jDEEDESISQVQEKIEESIAFIRKSDELL-NH2 973 

1 142 2-Naphthoyl-GDEBDESISQVQ 974 

1143 Biotin-GDEYDESISQVNEKIEESIAFIRKSDEIJ^N^ 975 

1144 2-Naplithoyl-^3DEYDESlSQVNEKIEE^ 976 

1145 Ac-YTSIJHSLIDBQEKIEE^^ 977 

1146 VYPSDEYDASISQVNEEINQAIAYIRKADELI^NV-MI2 978 

1147 A(>NNIIJUUEAQQHIIX}LT^ 979 

1148 GGGVYPSDEYDASISQVNFH3NQAIAY 980 

1149 A<>NNIXRAIEAQQHIJX}LT^ 981 

1150 Ac-IORVNYIUIGVLVIAbuEVTGVRADVH^ 982 

1151 Ac-FIXVNYnJDGVLVIAbuBVTGVR^ 983 

1152 Ac-PEKTTIJJ>TOVNYIIJIGVLVlJVbuEV^ 984 

1153 AlmGGGVYPSDEYDASISQVNEEINQAIAYIRKADEIJLENV-NH2 985 

1 155 Ac-YTSIJHSIXXJDEFD^ 986 

1156 Ac-YTSU3GDEFDESISQVNEKIEESIAFIRKSDEIX- 987 

1157 Ac-DEFDESISQVNEKIEES^^ 988 

1158 A(>DEFDESISQVNEK3EBSIj^^ 989 

1159 Ac-YTSIIHSIJEESQN(^EK^^ 990 

1 160 An-VT^T TTf <sT TTn75^>JQQRK>fRQT^T J FT HKST WNWF-NH2 991 
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1161 Ac-YTSLIHSIJEESQN(^EKNEQELLEIJ)KLWNWF-NH2 992 

1 162 Ac-YTSUHSI JT^ QNQQEK>JEQELLELDKWNWF-NH2 993 

1163 Ac-MTWMEWDRIHNNYTSIJH^ 994 

1164 A^MTWMEWDRHNhTyTSL^^ 995 

1165 Ac-MTWMEWDREINNYTSIJ^ 996 

1166 Ac-MTWMEWDREINNYTST mST,TT^QNQQEKJ^EIXBIJ)KWNWF-NH2 997 

1167 Ac^MTWMEWDREINNYTSl .THST ,TRF^QN(^EKJsfEQELLELDKWASLWN-NH2 998 

1168 Ac-MTWMEWDREINNYTS^^ 999 

1169 (Pyr)HWSY(2-n^>thyl-D-Ala)LRPG-NH2 1000 

1170 Ac-WhTVm)EFDESISQ 1001 

1 171 Ac-YTSLIH SI TTTOg Q>IQQFK>JEQELLEIJ)KYASL 1002 

1172 A r-vrST .THST JT^QN(^EK14EQEIXEIJ)KYAYLYNYF-N^ 1003 

1 173 2-Naphlhoy^AcaAcaAcaDEFD 1004 

1174 2nN^hthoyl-AcaAcaAca(H)EFDIS 1005 

1175 2*Naph1hoyKH>EFDES^ 1006 

1 176 2-Naphthoyl<jDEFDESISQVNEKIEESIAFIBESDEIX-NH2 1007 

1177 Ac-WQEWEQKVNYIJEA>frrAIXEQAQIQQBK^ 1008 

1178 Ac-WQBWIHJKVDYULAIOTAIXBQ^ 1009 

1179 A(>WQEWBQKTOWI£ANTrAI^ 1010 

1180 Ac-WQEWEKQVRYI£ANTTAIXE 1011 

1181 Ac^WQBWEHQVRYIJEAMTAIXEQAQIQQEKNEYE^ 1012 

1182 Ac-WQEWEHKVRYIJaAhnTAIXEQAQIQQEKNEYEI^ 1013 

1183 Ac-WQEWDIU5VRYUiANrrAIJ^ 1014 

1184 Ac-WQEWERJBVRYLEA1OT^ 1015 

1185 Ac-WQEWERQVRYIJ2AhnTAIXEQ^ 1016 

1186 Ac-WQEWEQKVKYIJiANrrAIXE^ 1017 

1187 Ac-WQEWEQKVRnJBANIT^^ 1018 

1188 Ac-VNalPSDBYDASISQV^^EEINQAIAYIRKADELl,ENV-^IH2 1019 

1189 Ac-VNaffSDENalDASISQVNE^ 1020 

1190 A(>-VNaIPSDEYDASISQVNEEINQAIANalIRKADELLENV-NH2 1021 

1191 Ac-VYPSDETOASISQVNEKINQSLAFIR^ 1022 

1192 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADEIJJFNET 1023 

1193 Ac-YTSIXTAIXBQAQI(^EKNBYELQKIJDKW 1024 

1194 Ac-YTStTTAIXEQAQIQQEKNEYEU5KlJ)KWASLWEWF-Nm 1025 

1 195 AcOTTSIJTAIJJJQAQIQQEKNEra 1026 

1196 Ac-YTSIJrALIJ^AQIQQEKNEYEI^EIJ)EWASLWEWF->^ 1027 

1197 Ac*YTSIJTAIXEEAQIQQEKNEYEI^ElJDEWASLWEWF-N^ 1028 

1198 Naphthoyl-Aiia-Aiia-Aua^ 1029 

1199 Ac-WAAWEQKVRYIJEANrTAI^ 1030 

1200 Ac-WQEAAQKVRYLEANITAI^^ 1031 

1201 Ac-WQEWAAKVRYIJL\>nTAIJLEQ 1032 

1202 Ac-WQAAI^KVRY1J1A1OTA1JJKJAQ^ 1033 

1203 Ac-WQEWEAAVRYUBANITAIJJ^A 1034 

1204 Ac-WQEWEQAARYLEANTTAIXEQAQIQQEKNEYEIXJKL-Nffi 1035 

1205 Ao-WQEWEQKAAYIJiANFrAIJJ^AQIQQ^ 1036 

1206 A<>WQEWEQKVAAIJEA1OT 1037 

1207 Ac-WQEWBQKVRYIJBANITAIJ^ 1038 

1208 2-NaphthoyU^EFDASISQ^ 1039 

1209 2-Naphfhoyl-GDEFDASKQVNEK^ 1040 

1210 2-Naphtfcoyl<jDIM)ASISQVNffi^ 971 
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1211 2-Naphthoyl-GDEFDASKQ ^ 1038 

1212 2-NaphtlK>yl-<^EFDASTSQTNEKTNQSIAFTW 1039 

1213 2-NaphtfaoyWDEYDA^ 1040 

1214 2-N^hthoyl^DEFDEEISQVNEIQEESIAFIRKlSDEIX-N^ 1041 

1215 2-N^hthoyl-<H)EFDASISQVNEKINQSLAFIRKSDELA-NEI2 ' 1042 

1216 2-N^btfaoyl^DEFDASASQANEKANQSLAFARKSDELA-NE£2 1043 

1217 2-Naphtk>yl^ETO^ 1044 

1218 2-N^tboyl-OTEFDESISQVNffiTEBSLAFIRKSDEIX-NH2 1045 

1219 2-Naphthoyl^EFDESK 1046 

1220 2-Naphthoyl-<H}EFDESTSQVN^^ 1047 

1221 Ac-WNWFDETOESTSQVh^^ 1048 

1222 Ac-WNWFDEFDESTSQT^ 1049 

1223 Ac-WN WKDKFDESTSQTNia^ .T,WNWF-NH2 1050 

1224 Ac-IXJAGFFIXTRILTIPQSI^ 1355 

1225 Ac-YTOUYTLLEESQN^ 1051 

1226 Ac-WQEWEQKVRYI^AN^^ 1052 

1227 Ac-NNMIWQEWEQKVRYUiANITA 1053 

1230 Ac-WNWFIEESDELLWNWF-NH2 1054 

1231 2-NaphAoyl-CaaEESDELLW-NH2 1055 

1232 Ac-WFIEESDELLW-NH2 1056 

1233 2-Naplifeoyl^FNFITEESDEIJJ'NI^ 1057 

1234 2-NaphthDyl-GESDELW-NH2 1058 

1235 AC-WNWFGDEFDESISQVQEEDEESLAFIEESDELLGGWNWF-NH2 1059 

1236 A(>-WNWHHSIJEESQNQQEKNEQEIXEIJDKWASLWNWF-NH2 1356 

1237 Ac-YTSLITAIJ^QAQ1QQEENEYEIX2AU)EW 1025 

1238 Ac-YTSIJHSLGGDEFDESISQ^^ 1060 

1239 2-Naph^l^DEFDESISQVQEEIEESI^\FIEESDElX-lSfH2 1061 

1240 H^ARQIJLSSIMQQQNNIJ^AIEAQQHIXQLTW 1062 

1241 A(><TKYVKQNTLKIATGMRNVPEKQTR-Nm 1063 

1242 Ac^IJGAIAGFIENGWEGMIDGWGFRHQNSC-Nm 1064 

1243 Ac-LNFLGGT~NH2 1065 

1244 A(>IJ3SWWTSI2^ELGGT-NH2 1066 

1245 Ac-ILTIPQSIJ5SWVn^IJ^lX3GT-bOC 1067 

1246 A<>43FFLLTTOLTIPQS^ 1068 

1247 Ac-WQEWEQKTTALIJKJAQIQQEK^ 1069 

1248 Ac>-WNWFITAIJ^QAQIQQEKNEYELQKIJ)KWASLWNWF-Nm 1070 

1249 Ac-WQEWBQKITAIJUBQAQIQQEKNEY^^ 1071 

1250 Ac-WQEWEQKWYLEANnAIXEQ^^ 1072 

1251 Ac-WQBWEQKVRYIJEAQnAIXEQAQI<^EKIBYBIX5K^ 1073 

1252 Ao-KENKANGTOAKVmKQE^ 1074 

1253 Ac-NIKENKANGTOAKVHJKQEI^^ 1075 

1254 (PS>YTST JHST JKESQNQQEKJJEQ^ 1076 

1255 2-Naphfhoyl-4JWNWFAcaDEro 1077 

1256 Ac-WNWFGDEFDESISQVNBKIEESLAFIEESDBLLGWNWF-1^^ 1078 

1257 Ac-WNWFGDEFDI&ISQVNEKIE^ 1079 

1258 Ac~WNWF-Aca-DEFDESISQVNE^ 1080 

1259 Ao>WNWF»Aca-DEFDESISQVNEKIEESLAFIEFi!n^KI IrAca»WNWF-NH2 1081 

1260 AC-EESQNQQEKNEQELLELDKWA-NH2 1082 

1261 EESQNQQEKNEQELLELDKWA 1083 

1262 Ac-CGTTORSGAPTYSWGANI^ 1084 
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1263 Ac^VEHRLEAACNWTRGERADI^DRDRSEI^- 1085 

1264 Ac^^GNASRAWAVITnVATRDGmT-NH2 1086 

1265 Ac-CFSPRHHWTTQDANASTYPG->?H2 1087 

1266 Ac-IXJHYRFVAAAICSSEND^ 1088 

1267 Ac~WQEWDmSNYTSUTAII^^ 1089 

1268 Ac-<JWQEWDREISNYTSIJTAI^^ 1090 

1269 Ac-WQEWDItfnSNYTSIJTAI^ 1091 

1270 Ac-CWQEWDREISNYTSIJTALI^QAQIQQEKNBYELQKI^ 1092 

1271 Ac-GQNSQSITSNHSPTSAPPTAPQYRWA-NH2 1093 

1272 Ac^PGSSTTSTGPARTALTTAQGTSLYPSA-NH2 1094 

1273 Ac~PGSSTTSTGPARTALTTAQGT^ 1095 

1275 Ac^WQEWDIUOTAIXEQAQIQQEK^^ . 1097 

1276 Ac-WQEWDRETTAIXEQAQIQQ^^ 1098 

1277 Ac-WQEWDREITAIJLEQAQIQQEKNEYELQKIJ>BWEWF"Nffi 1099 

1278 Ac-WQEWDREITAIXEQAQIQQEKNEYEIXJKLDEWEWF- 1100 

1279 Ac-WQEWEREITALI£QAQI(^EKNEYEIX3KIJEWEWF-MG 1101 

1280 Ac-WQHWEREITAIXBQAQIQQEKIEYEIX3KIJDEWEWF-NH2 1102 

1281 Ac-WQBWETTALLEQAQI(^EKNEYE1X}KIJ)EWEWF-NH2 1 103 

1282 A(>WQBWEITAIJJEQAQI(^EKNEYEU3KIJEWEWF->^ 1104 

1283 A(>WQBWIOTAIIJEQAQIQQ^ 1105 

1284 Ac-WQBWETTAIJJ^AQIQQEKIEYEIXJKIJEWEWF-NH2 1106 

1285 Ac-WQBWDREIDEYDASISQVNEKINQAIAYIREADELWEW^ 1107 

1286 A(>WQEWERETOEYDASISQVNEKINQAIAY[READELWEWF-1^ 1 108 

1287 Ac-WQEWEH)EYDA^QVNEIQNQALAYIREADELWBWF-NH2 1109 

1288 Ac>WQEWDKEIDEYDASISQVNEEINQAI^YIRBADELWBWF-NH2 1110 

1289 Ac-WQEWERBIDEYDASISQVNEEIN^ 1111 

1290 Ac-WQEWEIDEYDASISQVNEEINQAIAYIREADELWEWF-NH2 U12 ' 

1291 Aj>WQEWDEYDASISQVNEKINQALAYIREADELWEWF-NH2 1113 

1292 Ac-WQEWDEYDASISQVNEEINQAIAYIREADELWEWF-NH2 1114 

1293 A(>WQEWEQKITAIXEQAQIQQEKIBYEI^K1JEWEWF-Nm 1 1 15 

1294 Ac-WQEWIKJKTTAIJLJ^AQ^ 1116 

1295 Ac-WQEWEITAIJJEQAQIQQEKIEYEIXJKIJEWASLWEWF-l^ 1117 

1298 -VWSDEYDASISQVNEEINQAIA^ 1160 

1299 Ac-WVYPSDEYDASISQVTS^^ 1120 

1300 YISIJHSIJEESQNQQEK^EQEIJLEIJDKWASLWNWF-^TO 1121 

1301 Ac-WQEWDEYDASISQVNEKINQALAYIREADELWAWF-NH2 1122 

1302 Ac-WQAWDEYDAS3SQVNEKINQALAYIREADELWAWF-NH2 1123 

1303 Ac-WQAWDEYDASISQVNEKINQAIAYIREADELWEWF-NH2 1124 

1304 BiotnvYDPLVFPSDEFDASISQVNEKINQSLAFIRK^ 1125 

1305 Biotin-YDPLVFPSDEFDASISQVNEKINQSlAF-NH2 1126 

1306 Bioth>QVNEIQNQSIJtf J IRKSD^ 1127 

1307 Ao-WMEWDREI-NH2 1 128 

1308 Ac-WQEWEQKI-NH2 1129 

1309 Ac-WQEWEQKITAIJLEQAQIQQEKIEY^ 1130 

1310 Ac^WQEWEQKTrAlXEQAQIC^EKIEYEIXJKIiEWASL 1131 

13 1 1 Ac-WQEWEREISAYTSLJTAIXEQAQIQ^ 1 132 

1312 Ac-WQEWEREISAYTSIJrAIIJB^^^ 1133 

1313 Ac~WQEWEREISAYTSIJTAIJ^ 1134 

13 14 Ac-WQEWEREISAYTSIJTAIJ^AQI^ 1 135 

1315 Ac-FNI^DRSESIQKKFQU^lKiarVNKIG 1136 
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1316 Ac-DHSESIQKCTQLMKKHVNKIGVDSOT 1137 

1317 Ac^WSVKQANLTTSIJL^^ 1138 

1318 Biotin-WMEWDREI-NH2 1128. 

1319 Biotin-NNMTWMEWDREINbrYTSL-Nffi 1139 

1320 Ac-GAASLTLTVQARQIJ^GIVQC^NNLIJIAIEAQQHL^ 1140 

1321 Ac^ASLTLTVQARQIXSGIVW 1141 

1322 Ac-VSVGOTI-YYVNKQEGKSLYVKGEPIIN^ 1 142 

1323 Ac-QHWSY GLRPG-NH2 1143 

1324 Ac-WQEWEQKIQHWSYGLRPGPWASLWEWF-NH2 1144 

1325 Ac-WQEWEQKIQHWSYGLRPGWEWF-NH2 1145 

1326 Ac-WNWFQHWSYGLRPGWNWF.^a^2 1146 

1327 Ac^F^QHWSYGUOH3F^-Nm 1147 

1328 Ac-GAGAQHWSYGLRPGAGAG-NH2 1148 

1329 PJXVIXJAGFFIXTmTIPQS^ 482 

1330 Ac^WQEWEQKITAIJLEQAQ 1149 

1331 Ac~WQEWEQKITAIiEQAQIQQEK^^ 1150 

1332 Ac-WQEWEQKTTAll£QAQI(^EKAEYELQKIABWASLWBWF->^ 1151 

1333 Ac-WQEWEQKTTAIXEQAQIQQEKAEYELQKIABWASLWAWF-NH2 1152 

1334 Ao-WQEWEQKTTAIIJEQAQI^ 1153 

1335 Ac-TNKAWSIi^GVSVLTSK^^ 1154 

1336 Ao-KAVVSI^GVSVLTSKV^ 1155 

1337 Ac-WQEWEQKTTAIXEQAQIQQiaa^ 1156 

1338 Ac-WQEWEQK]TAIXEQAQIQQEK^EYELQKIJBWEWF-NH2 1157 

1339 Ac>WQEWEQKITAIJ^QAQIQQEKIEYELQKIJ)KWEWF-NH2 1 158 

1340 Ac-YDPLVFPSDEFDASISQVNEKINQSLAF-NH2 1159 

1341 Fhior— VYPSDEYDASISQVNEEINQAI^ 1160 

1342 Ftuor-YTSLIHST ,TFP rt SQN(^EKNEQEIXELDKWASLWNWF-NH2 1161 

1344 Ac-SGIVQQQNNIJJtAlEAQQB^ 1162 

1345 Ac^QQQNNIXRAIEA(^^ 1163 

1346 Ac^IVQ(^NNlJitAIEA(^ 1164 

1347 A<>WQEWEQKITAIIJEQAQI<^^ 1165 

1348 Ac-WQEWEQmAIJ^AQIQQEKNEYELQKIAEWASLWAW 1166 

1349 Ac-WQEWEQKTTAIXEQAQIQQEKjVEYELQKI^EWASLWAW 1167 

1350 Ac-WQEWEQIOTAIXEQAQIQQBKNBYEUJKLAE^ 1168 

1351 Ac-WQEWEQKTTAIJJ^AQK^EKNE^^ 1169 

1352 Ac-WQEWEQKITAIXEQAQI(^EKAHyELQKLAEWAGLWAW-NH2 1170 

1353 Ac-WQEWEQKTTAIIJ^AQIQQEKNI^^ 1171 

1354 Ac^WQEWQHWSYGLRPGWEWF-NH2 1172 

1355 Ac-WQAWQHWSYGLRPGWAWF-NH2 1173 

1356 Biotmyl-WQEWEQKrTAIJ^AQIQQHKNEYE^ 1174 

1357 WQEWEQKJTAIIJ&QAQK^EKNEYE^ 1 175 

1358 WQEWEQKITAIXEQAQIQQEKIEYEUJKIJEWEWF 1176 

1361 Ac^AGSTMGARSNm,WQARQIJ^^ 1179 

1362 A^AGSAMGAASLTLSAQSRTLIAGIVQQQQQI^ 1180 

1363 Ac-AGSAMGAASTALTAQSRTLLAGIVQQQ^IXDVVKR 1181 

1364 Ac-ALTAQSRTUJUHVQQQ^ 1182 

1365 A(>TI^AQSRTIJAGIVQQQQQIJLJ)VVK^ 1183 

1366 Ac>TLWQARQIJ^GIVQ<^N 1184 

1367 Ac-WQAWIEYEAEIJSQVKEK3EQSIAYIREADELW 1185 

1368 Ac-WQAWIEYEASLSQAKEKIEESKAYKEADELWAWF-Nm 1186 
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1369 Ao-WQAWIEYERIXVQAKIJa 1187 

1370 Ac-WQAWIEYERIXVQViaL^^ 1188 

1371 Ac-WQAWIELEM£VQVKIJa^ 1189 

1372 Ao-GBWTYDDATOrrVTEGGH-NH2 1190 

1373 Ac^WQBWEQKIGEWTYDDATKTFTVTEGGHWASLWEWF-NH2 1191 

1374 Ac-GEWTYDDATKTFTVTE-NH2 1192 

1375 Ac-WQEWEQKIGEWTYDDATXTFTVTBWASLWEWF-NH2 1193 

1376 Ao-MHRPDYRT-NH2 1194 

1377 Ac-WQEWEQKIMHRFDYRTWASLAVEWF-NH2 1195 

1378 A&-MHRFNWSTGGG-NH2 1196 

1379 AC-WQEWEQKIMHRPNWSTGGGWASLWEWF-NH2 1197 

1380 Ac-MHRFNWST-NH2 1198 

1381 Ao-WQEWEQKIMHRFNWSTWASLWEWF-NH2 1199 

1382 Ao-IXWIJ^UMlMSSVHGGaNH2 1200 

1383 Ac-WQEWEQKIIXVPIAIUN^^ 1201 

1384 Ac-LLVPLARIMTMSSVH-NH2 1202 

1385 Ac-WQEWEQKIIXVPIARn^ 1203 

1386 TAIXEQAQIQQEKNEYELQKLDK 1204 

1387 Ao-TAIXEQAQIQQEKNBYELQKLDK-NH2 1205 

1388 Ac-TALLEQAQIQQEKIEYELQKLIEr-NH2 1206 

1389 TALLEQAQIQQEKIEYELQKLIE 1207 

1390 Ac^ARQII^GIVQC&NNLIJOY^ 1208 

1391 Miod^ARQIXSGIVQ<&N^^ 1209 

1392 Ac^AASLTI^AQSRTIIA^ 1210 

1393 Ac^SAMGAASLTI^AQSRTLLAGIV QQQQQIXDVVKRQQEML-NH2 1211 

1394 Ac-PAI^TGUHI^QNIVDVQFIJFGVGSSIASW 1212 

1395 Ac-PAI£TOI2HIJJQ^ 1213 

1396 Ac-IiTITQWQVIiaJSF]^ 1214 

1397 Ac-FRKFPEATFSRUGSGPRTITR 1215 

1398 Ac-DEPFKLWECTUnNYTIFKVIULFVGGV^ 1216 

1399 A<^YVGGVEHRI£AAUNWTRGI3tUDIJ^ 1217 

1400 MVYPSDEYDASISQVNEEINQAIAYIRKADELLENV 1218 

1402 Ac^IXVIXJAGFl^IIULT^ 1220 

1403 Ac-IX}PIX\nLQAGFnX^ 1221 

1404 Ac-FIXSPIXVIXJAGFFIX^ 1222 

1405 Ac-YTNTTYTIXEESQNC^EKNEQEIJLEIJDK^ 1223 

1406 YThTITVTIJLEESQNQQEKNEQEIXEIJ)EW 1357 

1407 Ac-YTGHYNIJLEESQNQQEK^^ 1358 

1408 YTGIIYNIJLEESQNQQE^ 1359 

1409 Ac-YTSIXTSIXJEKSQK^^ 1360 

1410 YTSIJYSIXEKSQIC^EKNEQEIIJEIJD 1361 

1411 Ac-EKSQIQQEKNBQELLELDKWA-NH2 1362 

1412 EKSQIQQEKNEQEIXELDKWA 1363 

1413 Ac-EQAQI(^EKNBYELQKLDKWA-NH2 1364 

1414 Ac-YTSUGSUEESQIQQERNEQEIXEII)RWASLWEWF-NH2 1365 

1415 Ac-YTXIJHSIJDaBSQN(^ 1366 

1416 Ac-YIXIJHSIJWESQNQQXKNEQELXE^ 1367 

1417 Ac-YTSIJHSIJEESQNQQEKOTQELmiJ>NH2 1368 

1418 Ac^WQEQEXKITAIJJtQAQI^ 1369 

1419 AcOCKITAIIJeQAQIQQXKNEY^^ 1370 
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1420 Ac^WQEWWXKITAIJLX^^ 1371 

1421 Ac-WEQKTTAIXEQAQIQQ^^ 1372 

1422 Ac-WEXKTTALLXQAQIQQXKNEYEUaaJ)-NH2 1373 

1423 Ac-XKITALLXQAQIQQXKNEYELXKIJ>NH2 1374 

1425 Ac^KITAIXEQAQIQQEKNEYELQKLD-NH2 1375 

1426 Ac-QKITAIXEQAQIQQEKNEYELQKI^ 1381 

1427 Ac-WQEWEQKITAIXEQAQI 1379 

1428 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADEIXEN-OH 1377 

1429 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADEIXE-OH 1380 

1430 Ac-VYPSDEYDASISQVNEEINQAIAYIRKADEIX-OH 1376 

1431 Ac-VYPSDBYDASISQVNEEINQAlAyiRKADEL-OH 1378 

1432 YPSDEYDASISQVNEEINQAlAYIRKADELIJK^->ra2 1227 

1433 PSDEYDASISQVNEEmQAIAYIiaCADELLENV-NH2 1228 

1434 SDBYDASISQVNEEINQAIAYIRKADELLENV-NH2 1229 

1435 DEYDASISQVNEEINQAIAYIRKADELLENV-NH2 1230 

1436 Ac-VYPSDBYDASISQVDffiINQAIAYIRKADBIXJBaW-NH2 1231 

1437 Ac-VYPSDETOASISQVNEEIDQAIA^ 1232 

1438 Ac-VYPSDKYDASISQVNEEINQAIAYIRKADEII*EDV-NH2 1233 

1439 Ac-VYPSDEYDASISQVDEEnXJAIAYIRKADEIJJBNV-KH2 1234 

1440 A^IXSTOKAWSI^GVSVLTS^^ 1235 

1441 Ac^TNKAWSI^GVSVLTSK^^ 1236 

1442 Ac-STOKAWSLSNGVSVG^^ 1382 

1443 A(>Tb^WSI^GVSVLTSKV^^ 1383 

1444 Ac-NKAWSLSNGVSVLTSKVI^^ 1384 

1445 Ac^CAWSLSNGVSVLTSKVIJ^^ 1385 

1446 Ai>AWSI^GVSVLTSKVIJ^ 1386 

1447 Ac-VVSI^GFVSVLTSK^ 1387 

1448 Ac-VSI^GVSVLTSKVLDIiO^YIDKQIXPIV^ 1388 

1449 Ac-SI^GVSVLTSKVIJ^^ 13389 

1450 Ac-I^GVSVLTSKVIJ)KIJ^^ 1390 

1451 Ac-SNGVSVLTSKATCJM^ 1391 

1452 Ac-NGVSVLTSKVU>I£^ 1392 

1453 Ac^SVLTSKVIJ)IJCNYroKQIXPIVNKQSU^ 1393 

1454 Ac~VSVLTSKVIJ)Iia*Y^ 1394 

1455 Ac-S\TLTSKVLDIJa*YID^^ 1395 

1456 Ac-VLTSKVIJMJChrHDKQ^ 1396 

1457 Ac^LTSKVIMJatfY^ 1397 

1458 Ac-TSKVIJ}IJO*YroKQ^ 1398 

1459 Ac~SKVU>I^NYTOKQI^ 1399 

1460 Ac-KVII)Ua*YIDKQLI^^ 1400 

1461 Ac^VUDIiOmDKQIJL^^ 1401 

1462 Ac~IJ)IJKNYIDKQUJPIV^ 1402 

1463 A(>mKNYTOKQIXPIVNK^ 1403 

1464 Ac-IXNYTOKQIJLPI\^QSUS^^ 1404 

1465 Ac-KNYIDKQUIWNKQSI^^ 1405 

1466 Ac-NYIDKQIJ^I\^Q^ 1406 

1467 Ao-YTOKQIJJIVNKQSUSISNlEIVIBFQQKIWm^^ 1407 

1468 Ac^KQIIJIN^QSUSISN^^ 1408 

1469 Ac-DKQUJWNKQSUS^^ 1409 

1470 A^KQIXPIVhTCQSUSISNIE^^ 1410 
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1471 Ac^IXPIVNKQSUSISNIET^ 1411 

1472 Ac-VYPSDEYDASISQVNEEINQALA 1412 

1473 QYNEEINQALAYIRKADBLLENV-NH2 1413 

1474 VYPSDBYDASISQVNEEINQALAYIRKADHLLENV 1414 

1475 Ac-DEYDASISQVNEEINQALAYIREADBL-NH2 1415 

1476 Ac-DEYDASISQVNEKINQALAYIREADEL-NH2 1416 

1477 A<>DDBCI^SVKNGTYDF 1417 

1478 Ac-DDB-Abu,I^SVKNGTYDFPKFEEESKUJW^ 1718 

1479 Ac-YHKCIDDBC3J4SVKNGTFDFPKFEEESKLNRNBK 1719 

1480 Ac-YHK-Abu-DDB-Abu-I^SVKNGTFDW 1420 

1481 Ac-YTSUHSUEESQIQQEK2^ 1344 

1482 Ac-YTSIJHSIJEESQNQQEKNEYEU 1345 

1483 Ac-YTSLIHSUEESQK&EKNEYEIX^ 1346 

1484 Ac-YTSUCHSIJEESQIQQEKh^^ 1347 

1485 Ac-YTSUHSIJDBBSQN<NEK^ 1348 

1486 Ac-YTSUHSIJEBSQNQQEKJrcYEI^^ 1421 

1487 Ac-YTS1JHSIJEBSQI<^EKNE^ 1422 

1488 A^YTSUHSUEESQNQQEKNEQ^^ 1423 

1489 Ac-YTSLIHSIJEESQIQQEKNEQEIXEIJ)KWASLWEWF-Nm 1424 

1490 Ac-YTSIJHSIJBESQN(NEK^^ 1425 

1491 Ac-YTSIJHSIJE£SQIQQEK14^^ 1426 

1492 Ac-YTSUHSUEBSQI^ 1427 

1493 Ac-YTSUHSIJEBSQNQQEKNEQEL^^ 1428 

1494 Ac-YTSOHSIJEBSQNQQEKNEYEIXJKIJ)KWASLWEWF 1429 

1495 Ac-YTSUHSUEBSQIQQEKNEQELQI^^ 1430 

1496 Ac-WQEQEQK3TAIXEQAQIQQEKKEYEI^KIJ)KEWWF-Nffi 1431 

1497 Ac-WQEWEQKITAIJLK}AQIQQEKN^ 1432 

1498 Ac-WQEWEQKITAIXEQAQIQQEKNEYELQKIAKWASLWEWF 1256 

1499 Ac-WQEWEQKITAII^AQK^EKN^^ 1257 

1500 Ac-WQEWEQIOIAIIJEQAQI(^EXNEYELQKIJEWAGLWEW 1258 

1501 Ac-WQEWEQKITAIIJEQAQI<^EKNEYEIX}KLAEZW 1259 

1502 Ac-WQEWEQIOTAIIJEQAQI^ 1260 

1503 A(>WQEWEQKTTAIIJ^AQIQQEK^ 1261 

1504 Ac-WQEWEQKITAIIXQAQIQ^^ 1262 

1505 Ac-WQEWEQKITAIXEQAQI(^EKNEYELQKXIKWAGLW 1263 

1506 Ac-WQBWBQKITALLEQAQIQQEKGEYELQKLDKQEQF-NH2 1264 

1507 Ac-WQEWEQKITAIXEQAQI<^EKGEYEIJLELDKWEWF-N^ 1265 

1508 Ac-WQEWEQKITAIXEQAQI(^EKGEYELQKLAKWEW^ 1266 

1509 Ac-WQEWEQKITAIXEQAQIQQEKGEYELQKIX)WQWEF-NH2 1267 

1510 Ac-WQEWBQKirAIIJ^AQIQQEKG^^ 1268 

1511 Ac-WEQWBQKirAIXEQAQIQQEKNE^^ 1269 

1512 Ac-WQEWEQK1TAI1XQAQIQQEKNEYEIJBEEI^^ 1270 

1513 Ac^WQEWEQKnAII^QAQIQQEKNEYEII£IJEWAGLWEWF-NH2 1271 

1514 Ac-WQEWEQKnAIIJBQAQIQQEKN^ 1272 

1515 A(^WQEWERETTAIXEQAQIC^EKNEYEU}KIJEWASLWEWF-N^ 1273 

1516 Ac-WQEWEREIQQEKNEYELQKLDKWASLWEWF-NH2 1274 

1517 Ac-WQEWEREIQQEKGEYELQKLIEWEWF-NH2 1275 

1518 Ac^WQEWQAQI(^EESnEYEU}m)ICWASLWEWF-Nm 1276 

1519 AC-WQEWQAQIQQEKGBYELQKLIEWEWF-NH2 1277 

1520 PEG^WQEWEQmAIIJBQAQIQQiERNEYELQRIJDEWASLWE 1437 
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1521 Ac-GWQEWEQIUTAIXEQAQ1<^ERNEYEIX3R1J)BWAS^ 1438 

1522 PEG-YTSIJrAIIJJQAQI 1439 

1523 Ac-YTSIJTAIXEQAQIQQERNEQEIXBU)EWASLWEWF-NH2 1440 

1526 PEG-GWQEWEQRITAIXEQAQIQQERNEYEI^^ 1441 

1527 Ac-GWQEWEQRITAIJJ^AQI(^ERNEYEI^EI^ 1442 

1528 PEG-YTSUGSIJEESQIQQERNEQEIJLEU)RWASLWEWF-NH2 1443 

1529 PEG-GWQEWEQRITAIXEQAQIQQERNEY^ 1444 

1530 Ac^WQEWEQRITAIXEQAQIQQEKNEYEIX3RIJ>RWA^ 1445 

1531 PEG-GWQEWEQOTAIIJEQAQK^ERNEYEL^^ 1446 

1532 Ac-GWQEWEQRITAIJLEQAQI(^^ 1447 

1533 PEG-YTSUGSIJEESQNQQERNEQELLEU)RWASLWNWF-NH2 1448 

1534 Ac-YTSUGSUEBSQN(^ERNEQEII^IJ)RWASLWh^-Nm 1449 

1538 Ac- YTST .THST .TFRSQNQQBK-OH 1450 

1539 NEQELLELDK 1451 

1 540 WASLWNWF-NH2 1452 

1542 Ac-AAAWEQKTTAIIJBQAQK^^ 1453 

1543 Ac-WQEAAAOTAIXEQAQI(XJEKNEYELQKIJ)KWASLWEW 1454 

1544 Ac-WQEWEQAAAAIIJEQAQIQQEK^ 1455 

1545 Ac-WQEWEQKITAAAEQAQIQQEKNEYEI^KIJDICWASLWEWF-NH2 1456 

1546 Ac-WQEWEQKITAIJLAAAQIQQBKNBYE1X}KI^ 1457 

1547 Ac-WQEWEQKITAIXEQAAAAQEK^ 1458 

1548 Ac-WQEWEQKITALLBQA^JIQA^ W»> 

1549 Ao-WQEWEQKITAIXBQAQIQQEKAAAEIXJKIi)KWASLWEWF- 1460 

1550 Ac-WQEWEQKTTAIJJ^AQIQQEK^^ 1461 

155 1 Ac^WQBWEQmAIJJEQAQlQQHCNEYELQAAAKWASLWBWF-^ 1462 

1552 Ac-WQEWEQOTAIXEQAQIQQEK^ 1463 

1553 Ac-WQEWEQKTTAIJLEQAQK^ 1464 

1554 Ac-WQHWEQKITAIXEQAQI(^EKNEYBIXJKLDKWASLWAAA-NH 1465 

1556 Ac~YTSIJHSLIEESQNC^EKNEQEIXIJ)KWASLWNWF-NH2 1466 

1557 Ac-YISIJHSIJEESQNQEKNEQEIXELDKWASLWNW->^ 1467 

1558 Ac-ERTLDFHDS-NH2 1468 

1559 Ac-YTSIJDaSUEESQN(^EKNEQELLEIJ)KWA^ 1469 

1563 Ac~YTSIJGBSIJEESQN(Q)QEK>JEQ^ 1470 

1564 Ac-YTSIJHSIJDBESQNQQDKWASLWNWF-NH2 1471 

1566 Ac-F5fEHMDIEQNNVQGKKGI(^IX2KWEDWVGrWIGM-Nffi 1472 

1567 Ac-INQ1IWNHGNITLGEWYNQ^^ 1473 

1568 Ac^WNHGbnXLGEWYNQT^ 1474 

1572 Ao-YTSLIHSIJEESENQQEKNEQEIJ^IJ)KWASLWNWF 1475 

1573 Ac-YTST .THST ,mSQIX^EKNEQELLELDlWASLWNWF-NH2 1476 

1574 Ac-YTST .THST ,TT^SQNEQEKNEQEIXEIJ)KWASLWNWF-KH2 1477 

1575 c-YTSUHSUEESQNQEEKM^ 1478 

1576 Ac-YTSTmST,mSQNQQEKDEQEIXEIJDKWASLWNWF-NH2 1479 

1577 Ac~IXjEWYNQTKDIX^E3^^ 1480 

1578 Ac-WYNQTmU^KFra^^ 1481 

1579 Ac-YTST .THST .TEESQNQQEKNKRKT T ,FT .DKWASLWNWT-NH2 1482 

1580 Ac-YTST .THST ,mSQNQQEKNEQELLELDKWASLWDWF-NH2 1483 
1586 Ac-XTSIJHSLIEESQNQQEKNEQEIX^ 1484 
1588 Ac-YNQTKDIX^KFYEIIN^^ 1485 
1598 Ac-YTST .THST ,TT^SQNQQEKNEQEIXEIX)KWASLWNWF 1486 
1600 Ac-TLTVQARQII5GaVC^NNIIJlAIEA^ 1487 
1603 Ac-U^KTYEIIMDIEQNNVQGKXGIQQIX}KWEDWVGW-NH2 1488 

1627 Ac-YTST .THST ,TT^SQN(^EKNEQELLAJLDKWASLWNWF-NH2 1489 

1628 Ac-YTST .THST .TT^ rt SQN(^EKNEQEIJLEADKWASL WNWF-NH2 1490 
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T 

No. 




Seq. 
ID No. 


1629 


Ac-YTSUHSIiEESQN(^m^EII^LAKWASLWWF->^ 


1491 


1630 


A ivVTST JWST JKRSQNQQRtC AEQELLELDKWASLWNWF-NH2 


1492 


1631 


A r-VTRT msnr nmsQNQQKgN A qetj .KLPKWASLWNWF-NH2 


1493 


1632 


Ac-YTSIJHSIJEESQNQQEEC^^ 


1494 


1634 


Ac-WQEWEQKTTAIXEQAQK^H^^ 


1495 


1635 


Ac-WQEWEQKITAIXEQAQIQQEKAEYEIX2KIJ)KWASLWEWF-NH2 


1496 


1636 


Ac-WQEWEQKITAIJ^QAQIQQEK^ 


1497 


1637 


Ac-WQEWEQKITAII3QAQIQQEK3^EAE1X}KIJ)KWASLW 


1498 


1644 


AC-BYDLRRWEK-NH2 


1499 


1645 


Ac-EQELLELDK-NH2 


1500 


1646 


AoEYELQKLDK-NH2 


1501 


1647 


Ac>WQEWEQKITAIXEQAQIQQEKNEQEIXK^ 


1502 


1648 


Ai>WQBWEQKTTAIJUEQAQIQQEKNEQEIXEII)K^ 


1503 


1649 


Ac-WQEWEQKITAIXEQAQIQQEKm>KWASLWEWF-NH2 


1504 


1650 


A c-YTST THST ,TP.P^NQAKlCNniQRTXELPKWASLWNWF-NH2 


1505 


1651 


Ac-YTSIJHSIJEESQNQQAKNEQELL^^ 


1506 


1652 


A p-VTST JHf?T .TKFi^NQQRA>n^ELT^I^KWASLWKrVVF-NH2 


1507 


1653 


Ac-YTSIJHSIJOBESANQQEAN^ 


1508 


1654 


A<>YISIJHSIJEESQAQQEKNEQEIXELDKWA^ 


1509 


1655 


A^VTCT JWCT XRFSQN A QP1TNT^ET.LELDKWASLWNWF-NH2 


1510 


1656 


A^-VTCT TH AT TT^QMQQHgNEQPT IJRT DKWAST.WNWF-NH2 


1511 


1657 


Ac-YTSIJHSAIEESQN(^EKhffiQEIimDKWASLWNWF-^ 


> 1512 


1658 


Ao-VYP^BYDASISQVNEEINQAIAYIRKADEIXENV-NH2 


1513 


1659 


Ac-YTSUHSIAEESQNQQEKh^ 


1514 


1660 


Ao-YTSAIHSUEESQNQQEK]^ 


1515 


1661 


Ac-YTSlJtflSIJEESQNQQEK^ 


1516 


1662 


Ao-YTSIJUVJSLIEESQN(^EKNEQEIJLEIJ)K 


1517 


1663 


Ac-ATSIJHSLIEESQNQQEKNEQEU^IJ)EWASLWNW-NI12 


1518 


1664 


A r-Y A ST THST TTTOIQNQQEKNKQET T .ET JTFCWA ST ,WNWF-NH2 


1519 


1665 


Ac-VTALIHSUEESQNQQEKNEQEIXEIJ)KWASLWKW^ 


1520 


1666 


Ac-RIQDIJEKYVEDTKIDLWSYNAELLVALENQ-NH2 


1521 


1667 


A(>HTIDLTOSEMNKIJ^TRRQI^EN->CB2 


1522 


1668 


Ac-SEMNKLFEKTRRQLREN -NH2 


1523 


1669 


Ac-VWSDEADASISQVNEKINQSIAFIRKSDELU^ 


1524 


1670 


A(>ATFPSDEFAASISQVNEKINQSLA^^ 


1525 


1671 


A(>VI¥SDEFDASISAVNEKmQSU^ 


1526 


1672 


Ac-VWSDEFDASISQANEKmQSI^^ 


1527 


1673 


Ac-VFPSDETOASISQVAEKINQSIAFIRKSDEII-B^^->^ 


1528 


1674 


Ac-WQBWEQKITAAI^QAQIQQEKNEra 


1529 


1675 


A<^WQEWEQKITAIAEQAQIQQEKhD^^ 


1530 


1676 


Ac-WQEWEQKITAIJLEQAM(^EKNEYEIXJK1X) 


1531 


1677 


Ac-WQEWEQKlTAIJJEQAQA(MEKNBYmX)m) 


1532 


1678 


Ac-WQEWEQOTAIXEQAQIAQEKNEYEI^^ 


1533 


1679 


A<^WQEWEQKTTAIiEQAQIQAEKNEYEIjQKIX)KWASL^^ 


1534 


1680 


Ac-VFPSDEFDASISQVNEfONQSAAFIRKSDELLHNV 


1535 


1681 


Ac-VFPSDEFDASISQVNEKINQSIAAIRKSDEIXHNV-NH2 


1536 


1682 


Ac-VFPSDEFDASISQVNEK3NQSIjVF1RKS^ 


1537 


1683 


Ac-VFPSDEFDASISQVNEiaNQSLAFIWCSDELAHN^ 


1538 


1684 


Ac-VFPSDEFDASISQVNEKINQSIJ^^ 


1539 


1685 


Ac-WQEWEQKTTAIXEQAQIQQAKNEYE^^ 


1540 


1687 


Ac-WQEWEQKTTAII^QAQIQQEK>IEYELQAIJDKWASLW 


1541 


1688 


Ac-WQEWEQKTTAIXEQAQIQQEK^EYEIXJKADKWASLWEW 


1542 
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It is to be understood that the peptides listed in Table 
2 are also intended to fall within the scope of the present 
invention. As discussed above, those peptides depicted in 
Table 2 that do not already contain enhancer peptide 
sequences (that is, do not represent hybrid polypeptides) can 
5 be utilized in connection with the enhancer peptide sequences 
and teaching provided herein to generate hybrid polypeptides* 
Further, the core polypeptides and the core polypeptide of 
the hybrid polypeptides shown in Table 2 and FIG. 13 can be 
used with any of the enhancer peptide sequences described 
herein to routinely produce additional hybrid polypeptides, 

10 which aire also intended to fall within the scope of the 
present invention. 

It is noted that while a number of the polypeptides 
listed in Table 2 and PIG. 1> are* depicted with Modif ied, 
e.g. . blocked amino and/or carboxy termini or d-isomeric 
amino acids (denoted by residues within parentheses) , it is 

15 intended that any polypeptide comprising a primary amino acid 
sequence as depicted to Table 2 and FIG. 13 is also intended 
to be part of the present invention. 

The core polypeptide sequences, per se , shown in Table 2 
and FIG. 13, as well as the hybrid polypeptides comprising 
such core polypeptides, can exhibit antiviral, and/ or anti- 

20 fusogenic activity and/ or can exhibit an ability to modulate 
interacellular processes that involve coiled-coil peptide 
structures. Among the core polypeptide sequences are, for 
example, ones which have been derived from individual viral 
protein sequences. Also among the core polypeptide sequences 
are, for example, ones whose amino acid sequences are derived 

25 from greater than one viral protein sequence ( e.g. , an Hiy-1, 
HIV-2 and SIV -derived core polypeptide) . 

In addition, such core polypeptides can exhibit amino 
acid substitutions, deletions and/or insertions as discussed, 
above, for enhancer polypeptide sequences as long as the 
particular core polypeptide^ antiviral and/or antifusogenic 

30 activity (either per se or as part of a hybrid polypeptide) 
is not abolished. 
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With respect to amino acid deletions, it is preferable 
that the resulting core polypeptide is at least about 4-6 
amino acid residues in length. With respect to amino acid 
insertions , preferable insertions are no greater than about 
50 amino acid residues, and, more preferably no more than 
5 about 15 amino acid residues. It is also preferable that 
core polypeptide insertions be amino- and/or car boxy-terminal 
insertions . 

Among such amino and/ or car boxy-terminal insertions are 
ones which comprise amino acid sequences amino and/ or car boxy 
to the endogenous protein sequence from which the core 

10 polypeptide is derived. For example, if the core polypeptide 
is derived from gp41 protein, such an insertion would 
comprise an amino and/or car boxy-terminal insertion 
comprising a gp41 amino- acid sequence -adjacent to tke gp4i 
core polypeptide sequence. Such amino and/ or carboxy 
terminal insertions can typically range from about 1, 5, 10, 

15 15, 20, 25, 30, 35, 40, 45 or 50 amino acid residues amino to 
and/or carboxy to the original core polypeptide. 

The hybrid polypeptides of the invention can still 
further comprise additional modifications that readily allow 
for detection of the polypeptide. For example, the hybrid 
polypeptides can be labeled, either directly or indirectly. 

20 peptide labeling techniques are well known to those of skill 
in the art and include, but are not limited to, radioactive, 
fluorescent and colorimetric techniques. Indirect labeling 
techniques are also well known to those of skill in the art 
and include, but are not limited to, biotin/streptavidin 
labeling and indirect antibody labeling. 

25 The invention further relates to the association of the 

enhancer polypeptide sequences to. types of molecules other 
than peptides. For example, the enhancer peptide sequences 
may be linked to nucleic acid molecules ( e.g. . DNA or RNA) or 
any type of small organic molecule for the purpose of 
enhancing the pharmacokinetic properties of said molecules. 
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5.2. SYNTHESIS OF PEPTIDES 
The enhancer, core and hybrid polypeptides of the 
invention may be synthesized or prepared by techniques well 
known in the art. See, for example, Creighton, 1983, 
Proteins: Structures and Molecular Principles, W.H. Freeman 
and Co., NY, which is incorporated herein by reference in its 
entirety. Hybrid polypeptides may be prepared using 
conventional step-wise solution or solid phase synthesis, 
fragment condensation, F-MOC or T-BOC chemistry. (see, e.g., 
Chemical Approaches to the Synthesis of Peptides and 
Proteins, Williams et al., Eds., 1997, CRC Press, Boca Raton 
Florida, and references cited therein; Solid Phase Peptide 
Synthesis: A Practical Approach, Atherton & Sheppard, Eds., 
1989, IRL Press, Oxford, England, and references cited 
therein) . Likewise the amino- and/or carbbxy- terminal 
modifications. 

The enhancer, core and hybrid polypeptides of the 
invention can be purified by art-known techniques such as 
normal and reverse phase high performance liquid 
chromatography, ion exchange chromatography, gel 
electrophoresis, affinity chromatography, size exclusion, 
precipitation and the like. The actual conditions used to 
purify a particular polypeptide will depend, in part, on 
synthesis strategy and on factors such as net charge, 
hydrophobicity, hydrophilicity, solubility, stability etc. , 
and will be apparent to those having skill in the art. 

Hybrid, enhancer and core polypeptides may also be made 
using recombinant DNA techniques. Here, the nucleotide 
sequences encoding the polypeptides of the invention may be 
synthesized, and/or cloned, and expressed according to 
techniques well known to those of ordinary skill in the art. 
See, for example, Sambrook, et al . . 1989, Molecular Cloning, 
A Laboratory Manual, Vols. 1-3, Cold Spring Harbor Press, NY. 

One may obtain the DNA segment encoding the polypeptide 
of interest using a variety of molecular biological 
techniques, generally known to those skilled in the art. For 
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example, polymerase chain reaction (PCR) may be used to 
generate the DNA fragment encoding the protein of interest. 
Alternatively , the DNA fragment may be obtained from a 
commercial source. 

The DNA encoding the polypeptides of interest may be 
5 recombinantly engineered into a variety of host vector 

systems that also provide for replication of the DNA in large 
scale. These vectors can be designed to contain the 
necessary elements for directing the transcription and/ or 
translation of the DNA sequence encoding the hybrid 
polypeptide. 

10 Vectors that may be used include, but are not limited 

to, those derived from recombinant bacteriophage DNA, plasmid 
DNA or cosmid DNA. For example, plasmid vectors such as 
pcDNA3, pBR322>, pUC- 1^/18, pUC-118, 11* and the H13- »p series*, 
of vectors may be used. Bacteriophage vectors may include 
AgtlO, Xgtll, Agtl8-23, XZAP/R and the EMBL series of 

15 bacteriophage vectors. Cosmid vectors that may be utilized 
include, but are not limited to, pJB8, pCV 103, pCV 107, pCV 
108, pTM, pMCS, pNNL, pHSG274, COS202, COS203, pWE15, pWE16 
and the charomid 9 series of vectors. 

Alternatively, recombinant virus vectors including, but 
not limited to, those derived from viruses such as herpes 

20 virus, retroviruses, vaccinia viruses, adenoviruses, adeno- 
associated viruses or bovine papilloma viruses plant viruses, 
such as tobacco mosaic virus and baculovirus may be 
engineered. 

In order to express a biologically active polypeptide, 
the nucleotide sequence coding for the protein may be 

25 inserted into an appropriate expression vector, i.e., a 
vector which contains the necessary elements for the 
transcription and translation of the inserted coding 
sequences. Methods which are well known to those skilled in 
the art can be used to construct expression vectors having 
the hybrid polypeptide coding sequence operatively associated 

30 with appropriate transcriptional/translational control 
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signals. These methods include in vitro recombinant DNA 
techniques and synthetic techniques. See, for example, the 
techniques described in Sambrook, et al., 1992, Molecular 
Cloning, A Laboratory Manual . Cold Spring Harbor Laboratory, 
N.Y.and Ausubel et al., 1989, Current Protocols in Molecular 

5 

Biology , Greene Publishing Associates & Wiley Interscience, 
N.Y., each of which are incorporated herein by reference in 
its entirety. 

The nucleic acid molecule encoding the hybrid, enhancer 
and core polypeptides of interest may be operatively 

10 associated with a variety of different promoter /enhancer 

elements. The promoter /enhancer elements may be selected to 
optimize for the expression of therapeutic amounts of 
protein. The expression elements of these vectors may vary 
in their strength and specificities. Depending on the 
host /vector system utilized, any one of a number of suitable 

15 transcription and translation elements may be used. The 
promoter may be in the form of the promoter which is 
naturally associated with the gene of interest. 
Alternatively, the DNA may be positioned under the control of 
a recombinant or heterologous promoter, i.e., a promoter that 

is not normally associated with that gene. For example, 
20 tissue specific promoter/ enhancer elements may be used to 
regulate the expression of the transferred DNA in specific 
cell types. 

Examples of transcriptional control regions that exhibit 
tissue specificity which have been described and could be 
used include, but are not limited to, elastase I gene control 
25 region which is active in pancreatic acinar cells (Swift et 
al., 1984, Cell 38:639-646: Ornitz et al., 1986, Cold Soring 
Harbor Svmo. Quant. Biol. 50:399-409; MacDonald, 1987, 
Hepatology 7:42S-51S) ; insulin gene control region which is 
active in pancreatic beta cells (Hanahan, 1985, Nature 
315:115-122); immunoglobulin gene control region which is 

30 

active in lymphoid cells (Grosschedl et al., 1984, Cell 
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38:647-658; Adams et al., 1985, Nature 318:533-538; Alexander 
et al., 1987, Mol. cell. Biol, 7:1436-1444): albumin gene 
control region which is active in liver (Pinkert et al., 
1987, Genes and Devel. 1:268-276) alpha-fetoprotein gene 
5 control region which is active in liver (Krumlauf et al . , 

1985, Mol. Cell. Biol. 5:1639-1648; Hammer et al., 1987, 
Science 235:53-58); alpha-l-antitrypsin gene control region 
which is active in liver (Kelsey et al., 1987, Genes and 
Devel. 1:161-171); beta-globin gene control region which is 
active in myeloid cells (Magram et al., 1985, Nature 315:338- 

10 

340; Kollias et al., 1986, Cell 4£:89-94) ; myelin basic 
protein gene control region which is active in 
oligodendrocyte cells in the brain (Readhead et al., 1987 f 
Cell 48:703-712); myosin light chain-2 gene control region 
which is active in skeletal muscle (Shani, 1985, Nature 
15 314:283-286); and gonadotropic releasing hormone gene control 
region which is active in the hypothalamus (Mason et al . , 

1986, Science 234:1372-1378). Promoters isolated from the 
genome of viruses that grow in mammalian cells, (e.g., 
vaccinia virus 7.5K, SV40, HSV, adenoviruses MLP, MMTV, LTR 
and CMV promoters) may be used, as well as promoters produced 

20 by recombinant DNA or synthetic techniques. 

In some instances, the promoter elements may be 
constitutive or inducible promoters and can be used under the 
appropriate conditions to direct high level or regulated 
expression of the nucleotide sequence of interest. 
Expression of genes under the control of constitutive 

25 promoters does not require the presence of a specific 

substrate to induce gene expression and will occur under all 
conditions of cell growth. In contrast, expression of genes 
controlled by inducible promoters is responsive to the 
presence or absence of an inducing agent. 

Specific initiation signals are also required for 

30 sufficient translation of inserted protein coding sequences. 
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These signals include the ATG initiation codon and adjacent 
sequences. In cases where the entire coding sequence, 
including the initiation codon and adjacent sequences are 
inserted into the appropriate expression vectors, no 
additional translational control signals may be needed. 
5 However, in cases where only a portion of the coding sequence 
is inserted, exogenous translational control signals, 
including the ATG initiation codon must be provided. 
Furthermore, the initiation codon must be in phase with the 
reading frame of the protein coding sequences to ensure 
translation of the entire insert. These exogenous 
10 translational control signals and initiation codons can be of 
a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of 
transcription attenuation sequences^ enhancer elements^ etc* 

5.3. USES OF THE ENHANCER PEPTIDE SEQUENCES; CORE 
15 POLYPEPTIDES AND HYBRID POLYPEPTIDES OF THE 
INVENTION 

As discussed above, the enhancer peptide sequences of 
the invention can be utilized to enhance the pharmacokinetic 
properties of any core polypeptide through linkage of the 
core polypeptide to the enhancer peptide sequences to form 

20 hybrid polypeptides. The observed enhancement of 

pharmacokinetic properties is relative to the pharmacokinetic 
properties of the core polypeptide alone. Standard 
pharmacokinetic character parameters and methods for 
determining and characterizing the pharmacokinetic properties 
of an agent such as a polypeptide are well known to those of 

25 skill in the art. Non-limiting examples of such methods are 
presented in the Examples provided below. 

The enhancer peptide sequences of the invention can, 
additionally, be utilized to increase the in vitro or ex-vivo 
half -life of a core polypeptide to which enhancer peptide 
sequences have been attached. For example, enhancer peptide 

30 sequences can increase the half life of attached core 
polypeptides when the resulting hybrid polypeptides are 
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present in cell culture r tissue culture or patient samples, 
( e.g. f cell samples, tissue samples biopsies, or other sample 
containing bodily fluids) . 

The core polypeptides and hybrid polypeptides of the 
invention can also be utilized as part of methods for 
5 modulating ( e.g. f decreasing, inhibiting, disrupting, 

stabilizing or enhancing) fusogenic events. Preferably, such 
peptides exhibit antifusogenic or antiviral activity. The 
peptides of the invention can also exhibit the ability to 
modulate intracellular processes involving coiled-coil 
peptide interactions. 

10 In particular embodiments, the hybrid polypeptides and 

core polypeptides of the invention that exhibit antiviral 
activity can be used as part of methods for decreasing viral 
infection. Such antiviral methods, csux . ba> utilized. against* . 
for example, human retroviruses, particularly HIV (human 
immunodeficiency virus), e.g. , HIV-1 and HIV-2, and the human 

15 T-lymphocyte viruses (HTLV-I and HTLV-II) , and non-human 
retroviruses, such as bovine leukosis virus, feline sarcoma 
and leukemia viruses, simian immunodeficiency viruses (SIV) , 
sarcoma and leukemia viruses, and sheep progress pneumonia 
viruses . 

The antiviral methods of the invention can also be 
20 utilized against non-retroviral viruses, including, but not 
limited to, respiratory syncytial virus (RSV) , canine 
distemper virus, nevcastle disease virus, human parainfluenza 
virus, influenza viruses, measles viruses, Epstein-Barr 
viruses, hepatitis B viruses and Mason-Pfizer viruses. 

The above-recited viruses are enveloped viruses. The 
25 antiviral methods of the invention can also be utilized 

against non-enveloped viruses, including but not limited to 
picornaviruses such as polio viruses , hepatitis A virus, 
enterovirus, echoviruses, and coxsackie viruses, 
papovaviruses such as papilloma virus, parvoviruses, 
adenoviruses and reoviruses. 
30 Other antifusogenic activities that can be modulated via 

methods that utilize the peptides of the invention include, 
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but are not limited to modulation of neurotransmitter 
exchange via cell fusion, and sperm-egg fusion. Among the 
intracellular disorders involving coiled-coil interactions 
that can be ameliorated via methods that utilize the peptides 
of the invention are disorder involving, for example, 
bacterial toxins. 

The antifusion or antiviral activity of a given core 
polypeptide or hybrid polypeptide can routinely be 
ascertained via standard in vitro, ex vivo and animal model 
assays that, with respect to antiviral activity, can be 
specific or partially specific for the virus of interest and 
are well known to those of skill in the art. 

The above description relates mainly to antiviral and 
antifusion-related activities of core and hybrid polypeptides 
of the invention* Tbe~ hybrid* polypeptides of the iiwmifelun 
can also be utilized as part of any method for which 
administration or use of the core polypeptide alone might be 
contemplated. Use of hybrid polypeptides as part of such 
methods is particularly preferable in instances wherein an 
increase in the pharmacokinetic properties of the core 
polypeptide is desired. For example, insulin is utilized as 
part of treatment for certain types of diabetes. A hybrid 
polypeptide comprising an insulin or insulin fragment as the 
core polypeptide can, therefore, also be utilized as part of 
methods for ameliorating symptoms of forms of diabetes for 
which insulin is used and/or contemplated. 

In addition to the above therapeutic methods, the 
peptides of the invention can still further be utilized as 
part of prognostic methods for preventing disorders, 
including, but not limited to disorders involving fusion 
events, intracellular processes involving coiled-coil 
peptides and viral infection that involves cell-cell and/or 
virus-cell fusion. Por example, the core and hybrid 
polypeptides of the invention can be utilized as part of 
prophylactic methods of preventing viral infection. 

The hybrid polypeptides of the invention can still 
further be utilized as part of diagnostic methods. Such 
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methods can be either in vivo or in vitro methods. Any 
diagnostic method that a particular core polypeptide can be 
utilized can also be performed using a hybrid polypeptide 
comprising the core polypeptide and a modification or primary 
amino acid sequence that allows detection of the hybrid 
5 polypeptide. Such techniques can reflect an improvement over 
diagnostic methods in that the increased half life of the 
hybrid polypeptide relative to the core polypeptide alone can 
increase the sensitivity of the diagnostic procedure in which 
it is utilized. Such diagnostic techniques include, but are 
not limited to imaging methods, e.g. . in vivo imaging 
10 methods. In a non-limiting example of an imaging method, a 
structure that binds the core polypeptide of a hybrid 
polypeptide can be detected via binding to the hybrid 
polypeptide and imaging- (either^ directly- oar in&irecfcly> the* 
bound hybrid polypeptide. 

15 5.4. PHARMACEUTICAL FORMULATIONS , DOSAGES 

AND MODES OF ADMINISTRATION 

The peptides of the invention may be administered using 
techniques well known to those in the art. Preferably , 
agents are formulated and administered systemically. 
Techniques for formulation and administration may be found in 

20 "Remington's Pharmaceutical Sciences n , latest edition, Mack 
Publishing Co., Easton, PA. Suitable routes may include 
oral, rectal, vaginal, lung ( e.g. , by inhalation) , 
transdermal, transmucosal, or intestinal administration; 
parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as, intrathecal, direct 

25 intraventricular, intravenous, intraperitoneal, intranasal, 
or intraocular injections, just to name a few. For 
intravenous injection, the agents of the invention may be 
formulated in aqueous solutions, preferably in 
physiologically compatible buffers such as Hanks 1 solution, 
Ringer^ solution, or physiological saline buffer to name a 

30 few. In addition, infusion pumps may be used to deliver the 
peptides of the invention. For transmucosal administration, 
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penetrants appropriate to the barrier to be permeated are 
used in the formulation. Such penetrants are generally known 
in the art. 

In instances wherein intracellular administration of the 
peptides of the invention or other inhibitory agents is 
5 preferred, techniques well known to those of ordinary skill 
in the art may be utilized. For example, such agents may be 
encapsulated into liposomes, or microspheres then 
administered as described above. Liposomes are spherical 
lipid bilayers with aqueous interiors. All molecules present 
in an aqueous solution at the time of liposome formation are 

10 incorporated into the aqueous interior. The liposomal 
contents are both protected from the external 
microenvironment and, because liposomes fuse with cell 
membranes, are effectively delivered- into the c&ll cytoplet&m. 
Additionally, due to their hydrophobicity, when small 
molecules are to be administered, direct intracellular 

15 administration may be achieved. 

Nucleotide sequences encoding the peptides of the 
invention which are to be intracellularly administered may be 
expressed in cells of interest, using techniques well known 
to those of skill in the art. For example, expression 
vectors derived from viruses such as retroviruses, vaccinia 

20 viruses, adeno-associated viruses, herpes viruses, or bovine 
papilloma viruses, may be used for delivery and expression of 
such nucleotide sequences into the targeted cell population. 
Methods for the construction of such vectors and expression 
constructs are well known. See, for example, Sambrook et 
al., 1989, Molecular Cloning, A Laboratory Manual, Cold 

25 Spring Harbor Press, Cold Spring Harbor NY, and Ausubel et 
al., 1989, Current Protocols in Molecular Biology, Greene 
Publishing Associates and Wiley Inter science, NY. 

Effective dosages of the peptides of the invention to be 
administered may be determined through procedures well known 
to those in the art which address such parameters as 

30 biological half-life, bioavailability, and toxicity. In 
particularly preferred embodiments, an effective hybrid 
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polypeptide dosage range is determined by one skilled in the 
art using data from routine in vitro and in vivo studies well 
know to those skilled in the art. For example, in vitro cell 
culture assays of antiviral activity, such as the exemplary 
assays described in Section 7, below, for T1249, will provide 
5 data from which one skilled in the art may readily determine 
the mean inhibitory concentration (IC) of the peptide of the 
polypeptide necessary to block some amount of viral 
infectivity (e.g., 50%, IC 50 ; or 90%, IC 90 ) . Appropriate 
doses can then be selected by one skilled in the art using 
10 pharmacokinetic data from one or more routine animal models, 
such as the exemplary pharmacokinetic data described in 
Section 10, below, for T1249, so that a minimum plasma 
concentration (C^J of the peptide is obtained which is equal 
to or exceeds the determined IC value. 

v Exemplary polypeptide dosages may be as low as 0.1 ng/Kg 
15 body weight and as high as 10 mg/kg body weight. More 

preferably an effective dosage range is from 0.1 - 100 ng/kg 
body weight. Other exemplary dosages for peptides of the 
invention include 1-5 mg, 1-10 mg, 1-30 mg, 1-50 mg, 1-75 mg, 
1-100 mg, 1-125 mg, 1-150 mg, 1-200 mg, or 1-250 mg of 
peptide. A therapeutically effective dose refers to that 
20 amount of the compound sufficient to result in amelioration 
of symptoms or a prolongation of survival in a patient. 
Toxicity and therapeutic efficacy of such compounds can be 
determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the 
LD 50 (the dose lethal to 50% of the population) and the ED 50 
25 (the dose therapeutically effective in 50% of the 

population) . The dose ratio between toxic and therapeutic 
effects is the therapeutic index and it can be expressed as 
the ratio LD 50 /ED 50 . Compounds which exhibit large 
therapeutic indices are preferred. The data obtained from 
these cell culture assays and animal studies can be used in 
30 formulating a range of dosage for use in humans. The dosage 
of such compounds lies preferably within a range of 
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circulating concentrations that include the ED 50 with little 
or no toxicity. The dosage may vary within this range 
depending upon the dosage form employed and the route of 
administration utilized. For any compound used in the method 
of the invention , the therapeutically effective dose can be 
5 estimated initially from cell culture assays. A dose may be 
formulated in animal models to achieve a circulating plasma 
concentration range that includes the IC 50 ( e.g. f the 
concentration of the test compound which achieves a half- 
maximal inhibition of the fusogenic event , such as a half- 
maximal inhibition of viral infection relative to the amount 

10 of the event in the absence of the test compound) as 

determined in cell culture. Such information can be used to 
more accurately determine useful doses in humans. Levels in 
plasma may be measured* for example* by p^r fo n"™^ , 

liquid chromatography (HPLC) or any biological or 
immunological assay capable of measuring peptide levels. 

15 The hybrid polypeptides of the invention can be 

administered in a single administration, intermittently, 
periodically, or continuously. For example, the polypeptides 
of the invention can be administered in a single 
administration, such as a single subcutaneous, a single 
intravenous infusion or a single ingestion. The polypeptides 

20 of the invention can also be administered in a plurality of 
intermittent administrations, including periodic 
administrations. For example, in certain embodiments the 
polypeptides of the invention can be administered once a 
week, once a day, twice a day (e.g., every 12 hours), every 
six hours, every four hours, every two hours, or every hour. 
The polypeptides of the invention may also be administered 
continuously, such as by a continuous subcutaneous or 
intravenous infusion pump or by means of a subcutaneous or 
other implant which allows the polypeptides to be 
continuously absorbed by the patient. 

The hybrid polypeptides of the invention can also be 

30 

administered in combination with at least one other 
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therapeutic agent. Although not preferred for HIV therapy, 
administration for other types of therapy (e^s^, cancer 
therapy) can be performed concomitantly or sequentially, 
including cycling therapy (that is, administration of a first 
compound for a period of time, followed by administration of 
5 a second antiviral compound for a period of time and 

repeating this sequential administration in order to reduce 
the development of resistance to one of the therapies) . 

In the case of viral, e.g. . retroviral, infections, an 
effective amount of a hybrid polypeptide or a 
pharmaceutically acceptable derivative thereof can be 
10 administered in combination with at least one, preferably at 
least two, other antiviral agents. 

Taking HIV infection as an example, such antiviral 
agents can incl^, k»t ara wt limits to 4E21»^,I»-, 
178 (T20) , any other core polypeptide depicted in Table 2 
derived from HIV-1 or HIV-2, any other hybrid polypeptide 
15 whose core polypeptide is, at least in part, derived from 
HIV-1 or HIV-2, cytokines, e.g. . rIFN a, rIFN p, rIFN y; 
inhibitors of reverse transcriptase, including nucleoside and 
non-nucleoside inhibitors, e.g. . AZT, 3TC, D4T, ddl, 
adefovir, abacavir and other dideoxynucleosides or 
dideoxyfluoronucleosides, or delaviridine mesylate, 
20 nevirapine, efavirenz; inhibitors of viral mRNA capping, such 
as ribavirin; inhibitors of HIV protease, such as ritonavir, 
nelfinavir mesylate, amprenavir, saquinavir, saquinavir 
mesylate, indinavir or ABT378, ABT538 or MK639; amphotericin 
B as a lipid-binding molecule with anti-HIV activity; and 
castanospermine as an inhibitor of glycoprotein processing. 
25 The hybrid and/or core polypeptides of the invention 

may, further, be utilized prophylactically for the prevention 
of disease. Hybrid and/or core polypeptides can act directly 
to prevent disease or, alternatively, can be used as 
vaccines, wherein the host raises antibodies against the 
hybrid polypeptides of the invention, which then serve to 
30 neutralize pathogenic organisms including, for example, 
inhibiting viral, bacterial and parasitic infection. 
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For all such treatments described above, the exact 
formulation, route of administration and dosage can be chosen 
by the individual physician in view of the patient's 
condition. (See e.g. Pingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics" , ch. 1 p. l) . 

It should be noted that the attending physician would 
know how to and when to terminate, interrupt, or adjust 
administration due to toxicity, or to organ dysfunctions. 
Conversely, the attending physician would also know to adjust 
treatment to higher levels if the clinical response were not 
adequate (precluding toxicity) . The magnitude of an 
administrated dose in the management of the oncogenic 
disorder of interest will vary with the severity of the 
condition to be treated and the route of administration. The 
dose and perhaps dose frequency, will also vary; according, ta 
the age, body weight, and response of the individual patient. 
A program comparable to that discussed above may be used in 
veterinary medicine. 

Use of pharmaceutical^ acceptable carriers to formulate 
the compounds herein disclosed for the practice of the 
invention into dosages suitable for systemic administration 
is within the scope of the invention. With proper choice of 
carrier and suitable manufacturing practice, the compositions 
of the present invention, in particular, those formulated as 
solutions, may be administered parenterally, such as by 
subcutaneous injection, intravenous injection, by 
subcutaneous infusion or intravenous infusion, for example by 
pump. The compounds can be formulated readily using 
pharmaceutical^ acceptable carriers well known in the art 
into dosages suitable for oral administration. Such carriers 
enable the compounds of the invention to be formulated as 
tablets, pills, capsules, liquids, gels, syrups, slurries, 
suspensions and the like, for oral ingestion by a patient to 
be treated. 

Pharmaceutical compositions suitable for use in the 
present invention include compositions wherein the active 
ingredients are contained in an effective amount to achieve 
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its intended purpose. Determination of the effective amounts 
is well within the capability of those skilled in the art, 
especially in light of the detailed disclosure provided 
herein. 

In addition to the active ingredients, these 
5 pharmaceutical compositions may contain suitable 

pharmaceutical^ acceptable carriers comprising excipients 
and auxiliaries which facilitate processing of the active 
compounds into preparations which can be used 
pharmaceutically. The preparations formulated for oral 
administration may be in the form of tablets, dragees, 

10 capsules, or solutions. For oral administration of peptides, 
techniques such of those utilized by, e.g. . Emisphere 
Technologies well known to those of skill in the art and can 
routinely be used. 

The pharmaceutical compositions of the present invention 
may be manufactured in a manner that is itself known, e.g. - 

15 by means of conventional mixing, dissolving, granulating, 
dragee-making, levigating, spray drying, emulsifying, 
encapsulating, entrapping or lyophilizing processes. 

Pharmaceutical formulations for parenteral 
administration include aqueous solutions of the active 
compounds in water-soluble form. Additionally, emulsions and 

20 suspensions of the active compounds may be prepared as 
appropriate oily injection mixtures. Suitable lipophilic 
solvents or vehicles include fatty oils such as sesame oil, 
or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, liposomes or other substances known in the art 
for making lipid or lipophilic emulsions. Aqueous injection 

25 suspensions may contain substances which increase the 

viscosity of the suspension, such as sodium carboxymethyl 
cellulose, sorbitol, or dextran. Optionally, the suspension 
may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the 
preparation of highly concentrated solutions. 

30 Pharmaceutical preparations for oral use can be obtained 

by combining the active compounds with solid excipient, 
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optionally grinding a resulting mixture, and processing the 
mixture of granules, after adding suitable auxiliaries, if 
desired, to obtain tablets or dragee cores. Suitable 
excipients are, in particular, fillers such as sugars, 
including lactose, sucrose, trehalose, mannitol, or sorbitol; 

5 cellulose preparations such as, for example, maize starch, 
wheat starch, rice starch, potato starch, gelatin, gum 
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, 
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone 
(PVP) . If desired, disintegrating agents may be added, such 
as the cross-linked polyvinyl pyrrolidone, agar, or alginic 
1° acid or a salt thereof such as sodium alginate. 

Dragee cores are provided with suitable coatings. For 
this purpose, concentrated sugar solutions may be used, which 
may optionally contain- gum arabic,. tal& r . polyvinyl. , . - 
pyrrolidone, carbopol gel, polyethylene glycol, and/ or 
titanium dioxide, lacquer solutions, and suitable organic 

15 solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or 
to characterize different combinations of active compound . 
doses . 

Pharmaceutical preparations which can be used orally 
include push-fit capsules made of gelatin, as well as soft, 

20 sealed capsules made of gelatin and a plasticizer, such as 
glycerol or sorbitol. The push-fit capsules can contain the 
active ingredients in admixture with filler such as lactose, 
binders such as starches, and/or lubricants such as talc or 
magnesium stearate and, optionally, stabilizers. In soft 
capsules, the active compounds may be dissolved or suspended 

25 in suitable liquids, such as fatty oils, liquid paraffin, or 
liquid polyethylene glycols. In addition, stabilizers may be 
added. 

In instances where an enhancement of the host immune 
response is desired, the hybrid polypeptides may be 
formulated with a suitable adjuvant in order to enhance the 
30 immunological response. Such adjuvants may include, but are 
not limited to mineral gels such as aluminum hydroxide; 
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surface active substances such as lysolecithin f pluronic 
polyols, polyanions; other peptides; oil emulsions; and 
potentially useful adjuvants such as BCG and Corynebacterium 
parvum. Many methods may be used to introduce the vaccine 
formulations described here. These methods include but are 
5 not limited to oral, intradermal, intramuscular, 

intraperitoneal, intravenous, subcutaneous, and intranasal 
routes. 

6. EXAMPLE: IDENTIFICATION OF CONSENSUS AMINO 

ACID SEQUENCES THAT COMPRISE 
ENHANCER PEPTIDE SE QUENCES 

10 The retroviral gp41 protein contains structural domains 

referred to as the a-helix region located in the C-terminal 
region of the protein and the leucine zipper region located 
in the N-terminal region of the protein. Alignment of the 
enhancer peptide sequence regions contained within gp41 (FIG. 
2A and 2B) of gp41 from all currently published isolate 

15 sequences of HIV-1, HIV-2 and SIV identified the consensus 
amino acid sequences shown in FIG. 1. 

As described in detail in the Examples presented below, 
such sequences represent enhancer peptide sequences in that 
linkage of these peptide sequences to a variety of different 
core polypeptides enhances the pharmacokinetic properties of 
the resultant hybrid polypeptides. 

7. EXAMPLE: HYBRID POLYPEPTIDES THAT FUNCTION 
AS POTENT INHIBITORS OF HIV -1 INFECTION 

T1249, as depicted in FIG. 13, is a hybrid polypeptide 
comprising enhancer peptide sequences linked to an HIV core 
25 polypeptide. As demonstrated below, the T1249 hybrid 

polypeptide exhibits enhanced pharmacokinetic properties and 
potent in vitro activity against HIV-1, HIV-2, and SIV 
isolates, with enhanced activity against HIV-1 clinical 
isolates in HuPBMC infectivity assays in vitro as well as in 
the HuPBMC SCID mouse model of HIV-1 infection in vivo,, In 

30 

the biological assays described below, the activity of the 
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T1249 is compared to the potent anti-viral T20 polypeptide. 
The T20 polypeptide , also known as DP-178 r is derived from 
HIV-1 gp41 protein sequence, and is disclosed and claimed in 
U.S. patent No. 5,464,933. 

5 7.1. MATERIALS AND METHODS 

7.1.1. PEPTIDE SYNTHESIS AND PURIFICATION 
Peptides were synthesized using Fast Moc chemistry. 
Generally, unless otherwise noted, the peptides contained 
amidated carboxyl termini and acetylated amino termini. 
Purification was carried out by reverse phase HPLC. 

10 T1249 ( Ac-WQEWEQiaTALLEQAQIQQEKNEYEI^ ) 

is a 39 amino acid peptide (MW = 5036.7) composed entirely of 
naturally occurring amino acids and is blocked at the amino 
terminus by an acetyl group and. tha carboxyX terminus is , 
blocked by an amido group to enhance stability. T1387 is a 
23 amino acid peptide lacking enhancer peptide sequences (Ac- 

15 TALLEQAQIQQEKNEYELQKLDK-NH 2 ) . Thus, T1387 represents the 
core polypeptide of the T1249 hybrid polypeptide. T1387 is 
blocked at its amino- and carboxy- termini in the same manner 
as T1249. 

In particular, T1249 was synthesized using standard 
solid-phase synthesis techniques. The identity of the 
20 principal peak in the HPLC trace was confirmed by mass 
spectroscopy to be T1249. 

T1249 was readily purified by .reverse phase 
chromatography on a 6-inch column packed with a C18, 10 
micron, 12 OA support. 

25 7.1.2. VIRUS 

The HIV-lua virus (Popovic, M. et ah . 1984, Science 
224 ; 497-508) was propagated in CEM cells cultured in RPMI 
1640 containing 10% fetal calf serum. Supernatant from the 
infected CEM cells was passed through a 0.2/m filter and the 
infectious titer estimated in a microinfectivity assay using 

30 the AA5 cell line to support virus replication. For this 

purpose, 20/il of serially diluted virus was added to 20*il CEM 
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cells at a concentration of 6 x 10 5 /ml in a 96-well 
microtitre plate. Each virus dilution was tested in 
triplicate. Cells were cultured for seven days by addition 
of fresh medium every other day. On day 7 post infection, 
supernatant samples were tested for virus replication as 
5 evidenced by reverse transcriptase activity released to the 
supernatant. The TCID 50 was calculated according to the Reed 
and Muench formula (Reed, L.J. et al.. 1938, Am. J. Hyg. 
22:493-497) . 

7.1.3. rTgT.T. FTTS TON ASSAY 

10 Approximately 7 x 10 4 Molt-4 cells were incubated with 1 

x 10* CEM cells chronically infected with the HTV-luu virus 
in 96-well tissue culture plates in a final volume of lOOjil 
culture medium (RPMX 164Q. containing 10% heat inactivated. 
PBS, supplemented with 1% L-glutamine and 1% Pen-Strep) as 
previously described (Matthews, T.J. et al., 1987, Proc. 

15 Natl. Acad. Sci. USA 84: 5424-5428) . Peptide inhibitors were 
added in a volume of 10/il and the cell mixtures were 
incubated for 24 hr. at 37°C in 5% C0 2 . At that time, 
multinucleated giant cells (syncytia, five cell widths or 
larger) were counted by microscopic examination at lOx and 
4 Ox magnification which allowed visualization of the entire 

20 W ell in a single field. Treated cells were compared to 

infected, untreated controls and results expressed as percent 
inhibition of infected controls. 

7.1.4. MAGT-CCR-5 TNFECTTVTTY ASSAYS 

Approximately 1 x 10 6 Magi-CCR-5 cells (obtained through 
25 the NIH AIDS Research and Reference Reagent Program, Division 
of AIDS, niaid; Chackerian, B. et al., 1997, J. Virol. 7_l: 
3932-3939) were seeded into a 48-well tissue culture plate 
(approximately 2 x 10* cells/well in a volume of 300 Ml/well 
selective growth medium consisting of DMEM supplemented with 
10% heat inactivated FBS, 1% L-glutamine, 1% Pen/ Strep, 
30 Hygromycin B, Geneticin, and Puromycin) and allowed to attach 
overnight at 37°C, 5% CO z . Cell confluency was approximately 
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30% by the following day. Seeding medium was removed and 
diluted peptide inhibitor added in volumes of 50 Ml/well 
(media only in untreated controls) , followed by 100 Ml/well 
of diluted virus (desired input virus titre of 100 - 200 
pfu/well) . Finally, 250 Ml of selective growth medium was 
5 added to each well and the plate incubated for 2 days at 
37°C, 5% C0 2 . Fixing and staining were done according to the 
protocol provided by NIAID with the MAGI-CCR5 cells. 
Briefly, medium was removed from the plate and 500 /il of 
fixative added to each well. Plates were allowed to fix for 
5 minutes at room temp. Fixative was removed, each well 

10 washed twice with DPBS, and 200 /il of staining solution added 
to each well. The plate was then incubated at 37°C, 5% CO z , 
for 50 minutes, staining solution removed, and each well 
washed twice with DPBS. -« The plate was allowed to air dry 
before blue cells were counted by microscopic, enumerating 
the entire well. Treated wells were compared to infected, 

15 untreated controls and results expressed as percent 
inhibition of infected controls. 

7.1.5. REVERSE TRANSCRIPTASE ASSAY 
The micro-reverse transcriptase (RT) assay was adapted 
from Goff et al. (Goff, S. et al., 1981, J. Virol. 38: 239- 

20 248) and Willey et al. (Willey, R. et al., 1988, J. Virol. 
62 : 139-147) . Supernatants from virus/cell cultures were 
adjusted to 1% Triton-XlOO. 10 Ml of each supernatant/Triton 
X-100 sample were added to 50 ul of RT cocktail (75 mM KC1, 2 
mM Clevelands reagent, 5 mM MgCl 2 , 5 /xg/ml poly A, 0.25 
units/ml oligo dT, 0.05% NP40, 50 mM Tris-HCl, pH 7.8, 0.5 MM 

25 non-radioactive dTTP, and 10 cCi/ml 32 P-dTTP) in a 96-well U- 
bottom microtitre plate and incubated at 37°C for 90 min. 
After incubation, 40 Ml of reaction mixture from each well 
was transferred to a Schleicher and Schuell (S+S) dot blot 
apparatus, under partial vacuum, containing a gridded 96-well 
filter-mat (Wallac catalog #1450-423) and filter backing 

30 saturated with 2x SSC buffer (0.3M NaCl and 0.003M sodium 
citrate) . Each well was washed 4 times with at least 200 Ml 
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2x SSC using full vacuum. Minifold was disassembled and 
gridded filter paper removed and washed 3 times with 2x SSC. 
Finally, the filter membrane was drained on absorbent paper, 
allowed to air dry, and sealed in heat sealable bags. 
Samples were placed in a phosphorscreen cassette and an 
erased (at least 8 min) phosphorscreen applied and closed. 
Exposure was for 16 hr. Pixel Index Values (PIV) , generated 
in volume reporting format retrieved from phosphorimaging 
(Molecular Dynamics Phosphor imager) blots, were used to 
determine the affected or inhibited fraction (Fa) for all 
doses of inhibitor (s) when compared to untreated, infected 
controls (analyzed by ImageQuant volume report, corrected for 
background) . 



7.1.6., HUMAN PBMC . INFECTIVXCY/NEUTft ftLT ZATTON _ 
ASSAY 

The prototypic assay used cell lines where the primary 

15 isolate assay utilizes PBMC, obtained through Interstate 

Blood Bank, activated for 2-3 days with a combination of OKT3 

(0.5 Mg/ml) and CD28 antibodies (0.1 pg/ml) . The target 

cells were banded on lymphocyte separation medium (LSM) , 

washed, and frozen. Cells were thawed as required and 

activated as indicated above a minimum of 2-3 days prior to 

20 assay. In this 96-well format assay, cells were at a 

concentration of 2 x 10*/ml in 5% IL-2 medium and a final 

volume of 100 /il. Peptide stock solutions were made in DPBS 

(1 mg/ml) . Peptide dilutions were performed in 20% FBS RPM1 

1640/5% IL-2 complete medium. 

25 7.1.7. IN VIVO HU-PBMC SCID MODEL 
OF HIV-1 INFECTION 

Female SCID mice (5-7 weeks old) received 5-10xl0 7 adult 

human PBMC injected intraperitoneally. Two weeks after 

reconstitution, mice were infected IP on day 0 with 10 3 TCID 50 

HIV-1 9320 (AZT-sensitive isolate A018) . Treatment with 

peptides was IP, bid, beginning day -1 and continuing through 

day 6. The extent of infection in blood cells, splenocytes, 
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lymph nodes, and peritoneal cells was assayed by quantitative 
co-culture with human PBMC blasts weekly for three 
consecutive weeks following animal exsanguinations and tissue 
harvest (day 7, approximately 12-18 hours following the last 
drug treatment) . Co-culture supernatants were evaluated for 
5 HIV-l p24 antigen production as a measure of virus infection 
(Immunotek Coulter kits and protocol) . 

7.1.8. PAT PHARMACOKINETIC STUDIES 

250-300 g male CD rats, double jugular catheter, 
obtained from Charles River Laboratories were used. Peptides 

10 were injected in one jugular catheter in a volume of 200 pi 
of peptide solution (approximately 3.75 mg/ml) , dosing 
solution concentration was determined using the Edelhoch 
method, (Edelhoch „ 1967, _ Biochemistry 6: 1948^1954) method, and. 
adjusted based on animal weight such that each animal 
received a dose of 2.5 mg/kg) . Approximately 250-300 pi of 

15 blood was removed at predetermined time intervals (0, 15, 30 
min and 1, 2, 4, 6, and 8 hours) and added to EDTA capiject 
tubes. Plasma was removed from pelleted cells upon 
centrifugation and either frozen or immediately processed for 
fluorescence HPLC analysis. 

20 7.1.9. FLUORESCENCE HPLC ANALYSIS OF 

PLASMA SAMPLES 

100 pi of sample plasma was added to 900 /il of 
precipitation buffer (acetonitrile, 1.0% TFA, detergent) 
resulting in precipitation of the majority of plasma 
proteins. Following centrifugation at 10,000 rpm for 10 min, 

25 400 Ml of supernatant was removed and added to 600 pi of 
HPLC grade water. Serial dilutions were performed as 
dictated by concentration of peptide present in each sample 
in dilution buffer comprised of 40% precipitation buffer and 
60% HPLC water. In addition to sample dilutions, serial 
dilutions of dosing solution were performed in buffer as well 

30 as in plasma and used to generate a standard curve relating 
peak area to known concentration of peptide. This curve was 
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then used to calculate concentration of peptide in plasma 
taking into account all dilutions performed and quantity 
injected onto column. 

7.1.10. XTT PROTOCOL 
5 In order to measure cytotoxic /cytostatic effects of 

peptides, XTT assays (Weislow, O.S. et al., 1989, J. Natl. 
Cancer Inst. 81:577-586) were performed in the presence of 
varying concentrations of peptide in order to effectively 
establish a selective index (SI) . A TC 50 was determined in 
this assay by incubating cells in the presence and absence of 

10 serially diluted peptide followed by the addition of XTT. In 
surviving/metabolizing cells XTT is reduced to a soluble . 
brown dye, XTT-f ormazan . Absorbance is read and comparisons 
made between xeftAinga la tte presence apcL absence ofc peptide 
to determine a TC 50 utilizing the Karber method (see. e.g. . 
Lennette, E.H. et al., eds., 1969, "Diagnostic Procedures for 

15 Viral and Rickettsial Infections," American Public Health 
Association, Inc., fourth ed. , pp. 47-52). Molt 4, CEM 
(80,000 cells/well) and a combination of the two cell types 
(70,000 and 10,000 respectively) were plated and incubated 
with serially diluted peptide for 24 hours in a total volume 
of 100 Ml* Following incubation, 25 pi of XTT working stock 

20 (1 mg/ml XTT, 250 /iM PMS in complete medium containing 5% 
DMSO) was added to each well and the plates incubated at 
37°C. Color development was read and results used to express 
values generated from peptide containing wells as a 
percentage of the untreated control wells. 

25 7.2. RESULTS 

7.2.1. ANTIVIRAL ACTIVITY - FUSION ASSAYS 
T1249 was directly compared to T20 in virus mediated 
cell-cell fusion assays conducted using chronically infected 
CEM cells mixed with uninfected Molt-4 cells, as shown in 
Table 3, below. T1249 fusion inhibition against lab isolates 

30 

such as Illb, MN, and RF is comparable to T20, and displays 
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an approximately 2.5-5-fold improvement over T20. T1249 was 
also more active (3-28 fold improvement) than T20 against 
several syncytia-inducing clinical isolates, including an AZT 
resistant isolate (G691-2) , a pre-AZT treatment isolate 
(G762-3), and 9320 (isolate used in HuPBMC-SCID studies). 
5 Most notably, T1249 was over 800-fold more potent than T20 
against HIV-2 NIHZ. 



TABLE 3 



15 



Virus Isolate 


T20 
(ng/ml) 


n 


T1249 
(ng/ml) 


n 


Fold 
Differenc 
e 


HIV-1 Illb 


2.5 


9 


1.0 


9 


2.5 


HIV-1 G691-2 (AZT-R) 


406.0 


1 


16.0 


1 


25 


HIV-1 G762-3 (Pre- 
AZT) 


340.1 


1 


12.2 


1 


28 


HIV-1 MN 


20.0 


7 


3.1 


7 


6 


HIV-1 RF 


6.1 


7 


2.1 


7 


3 


HIV-1 9320 


118.4 


1 


34.5 


1 


3 


HIV-2 NIHZ 


3610.0 


>10 


4.3 


2 


840 



7.2.2. ANTIVIRAL ACTIVITY - Magi-CCR-5 
20 TNPECTiyiTY ASSAYS 

Magi-CCR-5 infectivity assays allow direct comparisons 
to be made of syncytia and non-syncytia inducing virus 
isolates, as well as comparisons between laboratory and 
clinical isolates. The assay is also a direct measure of 
virus infection (TAT expression following infection, 

25 transactivating an LTR driven beta-galactosidase production) , 
as opposed to commonly used indirect measures of infectivity 
such as p24 antigen or reverse transcriptase production. 
Magi-CCR-5 infectivity assays (see Table 4 below) reveal that 
T1249 is consistently more effective than T20 against all 
isolates tested, in terms of both EC 50 and Vn/Vo = 0.1 

30 inhibition calculations. T1249 shows considerable 

improvement in potency against the clinical isolate HIV-1 
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301714 (>25-fold) , which is one of the least sensitive 
isolates to T20. In addition, T1249 is at least 100-fold 
more potent than T20 against the SIV isolate B670. These 
data, along with fusion data suggest that T1249 is a potent 
peptide inhibitor of HIV-1, HIV-2, and SIV. 



TABLE 4 



10 



20 



T20 T1249 






Virus 
Isolate 


BC-50 


Vn/Voo0.1 


B 

C- 
50 


Vn/Vo=0-1 


BC-50 
Fold 

Difference 


Vn/VoaO.l 
Fold 

Difference 
















HIV-1 
IIIB 


42 


80 


8 


10 




8 


HIV-1 
9320 


11* 


50 


1 


6 


IX 




HIV-1 
301714 
(subtype 
B, NSI) 


1065 


4000 


43 


105 


25 


38 


HIV-1 
G691-2 
(AZT-R) 


13 


200 


0. 
3 


20 


43 


10 


HIV-1 
pNI*4-3 


166 


210 


1 


13 


166 


16 
















SIV-B670 


2313 


>10000 


21 


100 


110 


>100 



7.2-3. RNTTVTRAIi ACTIVITY - Hu PBMC INF ECTIVITY ASSAYS 
T1249 was directly compared to T20 in HuPBMC infectivity 
assays (Table 5, below), which represent a recognized 
surrogate in vitro system to predict plasma drug 
concentrations required for viral inhibition in vivo. These 
comparisons revealed that T1249 is more potent against all 
HIV-1 isolates tested to date, with all Vn/Vo = 0.1 (dose 
30 required to reduce virus titer by one log) values being 

reduced to sub-microgram concentrations. Many of the least 
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sensitive clinical isolates to T20 exhibited 10-fold or 
greater sensitivity to T1249. It is noteworthy that HIV-1 
9320, the isolate used in the HuPBMC SCID mouse model of 
infection, is 46-fold less sensitive to T20 than to T1249, 
indicating a very good correlation with the in vivo results. 

5 

TABLE 5 



15 



| T20 T1249 


Virus Isolate (HIV-1) 


Vn/Vo = 0.1 
(ng/ml) 


Vn/Vo o 0.1 
(ng/ml) 


Fold 
Difference 


IIIB 


250 


80 


3 


9320 


6000 


130 


46 


301714 (subtype B, 
NSI) 


8000 


700 


11 


302056 (subtype B, 
NSI) 


800 


90 


9 


301593 (subtype B, SI) 


3500 


200 


18 


302077 (subtype A) 


3300 


230 


14 


302143 (SI) 


1600 


220 




G691-2 (AZT-R) 


1300 


400 


■ 



20 7.2.4. ANTIVIRAL ACTIVITY - T20 RESISTANT LAB 

ISOLATES 

T1249 was directly compared to T20 in virus mediated 

cell-cell fusion assays conducted using chronically infected 

CEM cells mixed with uninfected Molt-4 cells (Table 6, 

below) . T1249 was nearly 200-fold more potent than T20 

„ against a T20-resistant isolate. 



TABLE 6 





Virus 
Isolate 


T20 
(ng/ml) 


n 


T1249 
(ng/ml) 


n 


Fold 
Difference 


30 


HIV-1 pNL4-3 SM 
(T20 Resistant) 


405.3 


3 


2.1 


3 


193 
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In Magi-CCR-5 assays (see Table 7, below), T1249 is as 
much as 50 ; 000-fold more potent than T20 against T20- 
resistant isolates such as pNL4-3 SM and pNL4-3 STM (Rimsky, 
L. and Matthews, T., 1998, J. Virol. 71:986-993). 

5 TABLB 7 



T20 T1249 



10 



1 Virus 
Isolate 
(HIV-l) 


EC- 
50 


Vn/Vo 

B 0.1 


EC-50 


Vn/Vo=0 .1 


EC-50 
Fold 

Difference 


Vn/Vo=0.1 
Fold 

Difference 
















pNI*4-3 


166 


210 


1 


13 


166 


16 


pNL4-3 SM 
(T20-R) 


90 


900 


4 


11 


23 


82 


pNL4-3 SM 
(T20-R) 
Duke 


410 


2600 


4 


11 


5 103 


> 236 


pNIi4-3 STM 
(T20/T649- 

bL== — 


>50 
000 


>5000 
0 


1 


13 


>50000 


>3846 



T1249 was directly compared to T20 in HuPBMC infectivity 
assays (see Table 8, below), evaluating differences in 
potency against a resistant isolate. T1249 is greater than 
20 250-fold more potent than T20 against the resistant isolate 
pNL4-3 SM. 



TABLE 8 



25 





T20 


T1249 




Virus Isolate (HIV-l) 


Vn/Vo ■ 0.1 
(ng/ml) 


vn/vo = 0.1 
(ng/ml) 


Fold 
Difference 










pNL4-3 


3500 


30 


117 


I pNL4-3 SM (T20-R) 


>10000 


40 


>250 
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7.2.5. ANTIVIRAL ACTIVITY - IN VIVO SCID- 
HuPBMC MODEL 

In vivo antiviral activity of T1249 was directly 

compared to T20 activity in the HuPBMC-SCID mouse model of 
HIV-1 9320 infection (PIG. 3) . Two weeks after 
reconstitution with HuPBMCs, mice were infected IP on day 0 
with 10 3 TCID 50 HIV-1 9320 passed in PBMCs (AZT-sensitive 
isolate A018) . Treatment with peptides was IP, bid, for 
total daily doses of 67 mg/kg (T20) , 20 mg/kg (T1249) , 6.7 
mg/kg (T1249), 2.0 mg/kg (T1249) , and 0.67 mg/kg (T1249) , for 
8 days beginning on day -1. The extent of infection in blood 
cells, splenocytes, lymph nodes, and peritoneal cells was 
assayed by quantitative co-culture with human PBMC blasts 
weekly for three consecutive weeks following animal 
exsanguinations, araL tissue faacresfc (day 7 , appcox , 12. to> 1& - 
hours following last drug treatment) . Co-culture 
supernatant s were evaluated for HIV-1 p24 antigen production 
as a measure of virus infection. Infectious virus was not 
detectable in the blood or lymph tissues of the T20-treated 
animals, although, virus was detected in the peritoneal 
washes and spleen preparation- All compartments were 
negative for infectious virus at the 6.7 mg/kg dose of T1249, 
indicating at least a 10-fold improvement over T20 treatment. 
At the 2.0 mg/kg dose of T1249, both the lymph and the spleen 
were completely free of detectable infectious virus, with a 2 
log 10 reduction in virus titer in the peritoneal wash and a 1 
log 10 reduction in virus titer in the blood, compared to 
infected controls. At the lowest dose of T1249, 0.67 mg/kg, 
the peritoneal washes and blood were equivalent to infected 
control; however, at least a 1 log 10 drop in infectious virus 
titer was observed in both the lymph and the spleen tissues. 
Overall, the results indicate that T1249 is between 30 and 
100-fold more potent against HIV-1 9320, in vivo, under these 
conditions . 
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7.2.6. PHARMACOKINETIC STUDIES - RAT 
Cannulated rats were used to further define the 
pharmacokinetic profile of T1249. Male CD rats, 250-300 g, 
were dosed IV through a jugular catheter with T1249 and T20 
(FIGS. 4A-5) . The resulting plasma samples were evaluated 
5 using fluorescence HPLC to estimate peptide quantities in 
extracted plasma. The beta-phase half -life and total AUC of 
T1249 was nearly three times greater than T20 (FIG. 5) . 

7.2.7. CYTOTOXICITY 
No overt evidence of T1249 cytotoxicity has been 
10 observed in vitro, as demonstrated in FIG. 6. 

In addition, T1249 is not acutely toxic (death within 24 
hours) at 167 mg/kg (highest dose tested) given IV through 
jugular cannula fcr.rml ovar 2^3* urtarrfrv - - - 

7.2.8. DIRECT BINDING TO gp41 CONSTRUCT 
15 M41 A 178 ; 

T1249 was radiolabeled with 125 I and HPLC- purified to 

maximum specific activity. T20 was iodinated in the same 

manner. Saturation binding of to M41A178 (a truncated gp41 

ectodomain fusion protein lacking the T20 amino acid 

sequence) immobilized on microtitre plates at 0.5 mg//il is 

20 shown in FIG. 7. Nonspecific binding was defined as binding 
of the radioligand in the presence of 1 pK unlabeled peptide. 
Specific binding was the difference between total and 
nonspecific binding. The results, demonstrate that 125 I-T1249 
and I25 I-T20 have similar binding affinities of 1-2 nM. 
Linear inverse Scatchard plots suggests that each ligand 

25 binds to a homogeneous class of sites. 

The kinetics of 125 I-T1249 and 125 I-T20 binding was 
determined on scintillating microtitre plates coated with 0.5 
Mg/ml M41A178. The time course for association and 
dissociation is shown in FIG. 8. Dissociation of bound 
radioligand was measured following the addition of unlabeled 

30 peptide to a final concentration of 10 /*M in one-tenth of the 
total assay volume. Initial on- and off -rates for 125 I-T1249 
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were significantly slower than those of 125 I-T20. 
Dissociation patterns for both radioligands were unchanged 
when dissociation was initiated with the other unlabeled 
peptide (i.e., 125 I-T1249 with T20) . 

To further demonstrate that both ligands compete for the 
same target site, unlabeled T1249 and T20 were titrated in 
the presence of a single concentration of either 125 I-T1249 or 
125 I-T20. Ligand was added just after the unlabeled peptide 
to start the incubation. The competition curves shown in 
FIG. 9 suggest that although both ligands have similar 
affinities, a higher concentration of either unlabeled T20 or 
T1249 is required to fully compete for bound 125 I-T1249. 

7.2.9. DIRECT BINDING TO THE HR1 

REGION OF GP41 

Circular dichroism (CD) spectroscopy was used to measure 

the secondary structure of T1249 in solution (phosphate- 
buffered saline, pH 7) alone and in combination with a 45- 
residue peptide (T1346) from the HR1 (heptad repeat 1) 
binding region of gp 41. FIG. 14A illustrates the CD 
spectrum of T1249 alone in solution (10 fM, 1QC) . The 
spectrum is typical of peptides which adopt an alpha-helical 
structure. In particular, deconvolution of this spectrum 
using single value decomposition with a basis set of 33 
protein spectra predicts the helix content of T1249 (alone in 
solution) to be 50%. FIG. 14B illustrates a representative 
CD spectrum of T1249 mixed with T1346. The closed squares 
(■) represent a theoretical CD spectrum predicted for a 
"non-interaction model" wherein the peptides are hypothesized 
to not interact in solution. The actual experimental 
spectrum (•) differs markedly from this theoretical "non- 
interaction model" spectrum, demonstrating that the two 
peptides do, indeed, interact, producing a measurable 
structural change which is observed in the CD spectrum. 



30 
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7.2.10. PROTEASE PROTECTION OF THE T1249 
BINDING REGION WITHIN GP41 

The susceptibility of the chimeric protein M41A178, 

described in Section 7.2.8 above, to proteinase-K digestion 

was determined and analyzed by polyacrylamide gel 

5 electrophoresis. The results sure illustrated in FIG. 15. 

When either M41A178 (untreated; FIG 15, lane 2) or 

T1249 (untreated; FIG. 15, lane 4) are incubated 

individually with proteinase K (FIG. 15, lanes 3 and 5 f 

respectively) , both are digested. However, when T1249 is 

incubated with M41A178 prior to addition of proteinase-K 

10 (FIG. 15, lane 7), a protected HR-1 fragment of approximately 
6500 Daltons results. Sequencing of the protected fragment 
demonstrates that it corresponds to a region of primary 
sequence located within the ectodomain of gp41. The 
protected fragment encompasses the soluble HR1 peptide 
(T1346) used in the CD studies described in Section 7.2.9 

15 above, and further contains an additional seven amino acid 
residues located on the amino terminus. This protection can 
be attributed to the binding of T1249 to a specif ic sequence 
of gp41 which is contained in the M41A178 construct. 

8. EXAMPLE: RESPIRATORY SYNCYTIAL 

VIRUS HYBRID POLYPEPTIDES 

20 -*-—<- 

The following example describes respiratory syncytial 
virus (RSV) hybrid polypeptides with enhanced pharmacokinetic 
properties. In addition, results are presented, below, which 
demonstrate that the RSV hybrid polypeptides represent potent 
inhibitors of RSV infection. 

25 

8.1. MATERIALS AND METHODS 

8.1.1. PEPTIDE-SYNTHESIS AND PURIFICATION 
RSV polypeptides were synthesized using standard Fast 
Moc chemistry. Generally, unless otherwise noted, the 
peptides contained amidated carboxyl termini and acetylated 
amino termini. Purification was carried out by reverse phase 

30 

HPLC. 
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8.1.2. RESPIRATORY SYNCYTIAL VIRUS 
PT.anrra pttoti cTION ASSAY 

All necessary dilutions of peptides were performed in 
clean, sterile 96-well TC plate. A total of eleven dilutions 
for each peptide and one control well containing no peptide 
were assembled. The final concentration range of peptide 
started at 50jig/ml or 100/ig/ml, with a total of eleven two- 
fold dilutions. The RSV was prepared at a concentration of 
lOOPFU/well in 100/il 3% EMEM, as determined by a known titer 
of RSV. The virus, is then added to all of the wells. 

The media was removed from one sub-confluent 96-well 
plate of Hep2 cells. The material from the dilution plate 
was transferred onto the cell plates starting with row 1 and 
then transferring row 12 , row 11 , etc. until all rows were 
transferred. Plates were placed back into the incubator for 
48 hours. 

The cells were checked to ensure that syncytia were 
present in the control wells. Media was removed and 
approximately 50 uls of 0.25% Crystal Violet in methanol was 
added to each well. The wells were rinsed immediately in 
water to remove excess stain and allowed to dry. Using a 
dissecting microscope, the number of syncytia in each well 
was counted. 

8.2. RESULTS 
Pharmacokinetic studies with the RSV hybrid peptides 
T1301 (Ac-WQEWDEYDASISQVNEKINQALAYIREADELWA WF-NH 2 ) and T1302 
(Ac-WQAWDEYDASISQVNEKINQAIiAYIREADELW AWF-NH 2 ) containing 
enhancer peptide sequences demonstrated a greatly enhanced 
half -life relative to core peptide T786 (Ac- 

VYPSDEYDASISQVNEBINQALAYIRK2VDELLENV— NH 2 ) , as demonstrated in 
FIG. 10A-10B. Hybrid polypeptides T1301, T1302 and T1303 

( Ac— WQAWDEYDASISDVNEKINQALAYIREADELWEWF-NH2 ) also showed a 
greatly enhanced half -size relative to core peptide T1476 

( Ac-DEYDAS I SQVNEKINQALAY IREADEL-NH 2 ) . 

RSV hybrid polypeptides T1301 f T1302 and T1303, as well 
as polypeptide T786 and T1293, were tested for their ability 
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to inhibit RSV plaque formation of HEp2 cells. As indicated 
in PIGS. 11A and 11B, both the tested hybrid RSV 
polypeptides , as well as the T786 core polypeptide were able 
to inhibit RSV infection. Surprisingly, the T1293 hybrid 
polypeptide was also revealed to be a potent anti-RSV 
5 compound (FIG. 13) . 

9. EXAMPLE: LUTEINIZING HORMONE 

" HYBRID POLYPEPTIDES 

The example presented herein describes luteinizing 
hormone (LH) hybrid proteins with enhanced pharmacokinetic 

10 properties. The following LH hybrid peptides were 

synthesized and purified using the methods described above: 
core peptide T1323 (Ac-QHWSYGLRPG-NH 2 ) and hybrid polypeptide 
T1324 (Ac-WQEWEQKIQHWSYGLRPGWASLWEWF-NH 2 ) which comprises the 
core polypeptide T1323 amino acid sequence coupled with 
enhancer peptides at its amino- and carboxy-termini . As 

15 demonstrated in FIG. 12A and 12B, the T1324 hybrid peptide 
exhibited a significantly increased half-life when compared 
to the T1323 core peptide which lacks the enhancer peptide 
sequences . 

10. EXAMPLE: PHARMACOLOGY OF HYBRID 
POLYPEPTIDE T1249 

20 

T1249, depicted in FIG. 13, is a hybrid polypeptide 
comprising enhancer peptide sequences linked to a core 
polypeptide derived from a mix of viral sequences. As 
demonstrated in the Example presented in Section 7 above, the 
T1249 hybrid polypeptide exhibits enhanced pharmacokinetic 
properties and potent in vitro as well as in vivo activity 

25 

against HTV-l. In the example presented below, the 
pharmacological properties of T1249 in both rodent and 
primate animal models are further described. 
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10.1. MATERIALS AND METHODS 
10.1.1. SINGLE-DOSE ADMINISTRATION TO RODENTS 
T1249 was administered to Sprague-Dawley albino rats in 
a single dose administered by continuous subcutaneous 
infusion (SCI) , subcutaneous (SC) injection or intravenous 
5 (IV) injection. Each treatment group consisted of nine rats 
per sex per group. The groups received sterile preparations 
of T1249 bulk drug substance at a dose of 0.5, 2.0, or 
6.5 mg/kg by CSI. One group received 50mM carbonate- 
bicarbonate, pH 8.5, administered as a control. The peptides 
were given for 12 hours via a polyvinyl chloride/poly ethylene 

10 catheter surgically implanted subcutaneously in the nape of 
the neck. Two groups received a single dose of T1249 at a 
dose of 1.2 or 1.5 mg/kg by subcutaneous injection into the 
intrascapular region. Two groups received a single dose of 
T1249 at a dose of 1.5 or 5 mg/kg via intravenous injection. 
The actual milligram amount of T1249 was calculated using the 

15 peptide content that was determined for the batch 
administrated . 

Endpoints for analysis included cageside observations 
(twice daily for mortality and moribundity) r clinical 
observations, clinical laboratory parameters, body weight and 
necropsy. Blood samples were obtained by a sparse sampling 

20 technique over a 12 hour time period from three rats per sex 
per group at each of the following times: 0.5, 1, 2, 4, 6, 
8> 19, and 12 hours after dose administration. Sample 
analysis was performed using a PcAb ECLIA assay (Blackburn, 
G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D., 1995, 
Nature 377 :758) . 

25 For plasma and lymphatic pharmacokinetic analysis of 

T1249 in rats, T1249 was prepared as a sterile solution in 
bicarbonate buffer and administered as a single dose, bolus 
intravenous injection into the lateral tail vain at a dose of 
20 mg/kg. Blood was collected from the animal from an in- 
dwelling jugular catheter. Samples were collected 

*° immediately after dosing and at 5, 15, and 30 minutes, and 1, 
2, 4, and 6 hours after drug administration. For the 
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10 



15 



20 



25 



30 



analysis of lymphatic fluids, samples were taken immediately 
before dosing and every 20 minutes for the first six hours 
after dosing. Lymphatic fluid was collected from a catheter 
placed directly into the thoracic lymphacic duct as 
previously described (Kirkpatrick and Silver, 1970, The 
Journal of Surgical Research 10:147-158). The concentrations 
of T1249 in plasma and lymphatic fluid were determined using 
a standard T1249 Competitive ELISA assay (Hamilton, G. 1991, 
p. 139, in "Immunochemistry of Solid-Phase Immunoassay,", 
Butler, J., ed., CRC Press, Boston). 

10.1.2. SINGLE-DOSE ADMINISTRATION TO PRIMATES 
Sterile preparations of T1249 bulk drug substance were 
administered to cynomolgus monkeys in single doses 
administered by subcutaneous (SC) , intramuscular (IM) or 
intravenous (IV) injection. In, a sequential crossover 
design, one group of animals consisting of two per sex 
received a single bolus dose of T1249 by IV (0.8 mg/kg) , IM 
(0.8 mg/kg) or SC (0.4, 0.8, and 1.6 mg/kg) injection. A 
washout period of at least three days separated each dosing 
day. Lyophilized T1249 was reconstituted in sterile 
phosphate, buffered saline pH 7.4 immediately prior to dosing. 
The actual milligram amount of test article was calculated 
using the peptide content that was determined for the batch 
administered. 

Endpoints for analysis included cageside observations, 
physical examinations and body weight. For the IV phase of 
the study, blood samples were collected into heparinized 
tubes at the following time points: immediately after 
dosing, 0.25, 0.5, 1.5, 3, 6, 12, and 24 hours after dosing. 
For the IM and SC phases of the study blood samples were 
collected in heparinized tubes from each animal at the 
following time points: 0.5, 1, 2, 3, 6, 12, and 24 hours 
after dosing. Plasma samples were prepared within one hour 
of collection and flash frozen in liquid nitrogen. Samples 
analysis was performed using a PcAb ECLIA assay (Blackburn, 
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G. et al., 1991, Clin- Chem. 31:1534-1539; Deaver, D., 1995 f 
Nature 377 :758) . 

10.1.3. BRIDGING PHARMACOKINETIC STUDY 

Six male cynomolgus monkeys were randomly assigned to 
5 three groups consisting of two animals per group. All doses 
of T1249 were given by bolus subcutaneous injection. The 
study was divided into two sessions. In Session 1, animals 
in groups l f 2 and 3 received a sterile preparation of T1249 
bulk drug substance ( i.e. . bulk +1249 dissolved in carbonate- 
bicarbonate, pH 8.5) twice daily for four consecutive days 

1° (Study Days 1-4) at doses of 0.2, 0.6 and 2.0 mg/kg/dose, 
respectively. A ten day washout period separated Session 1 
and Session 2. In Session 2, animals in groups 1, 2, and 3 
received a sterile preparation o£ TL2A9 dcus product JJLa£+* 
in aqueous solution, pH 6.5, plus mannitol) twice daily for 
four consecutive days (Study Days 15-18) at doses of 0.2, 0.6 

15 and 2.0 mg/kg/dose, respectively. 

Blood samples for pharmacokinetic analyses were 
collected on Study Days 1 and 15 to assess single-dose 
pharmacokinetic parameters, and on Study Days 4 and 18 to 
assess steady-state plasma pharmacokinetic parameters. 
Samples were collected at the following times: immediately 

20 pre-dose, and 0.5, 1.5, 3.0, 4.0, 6.0, 8.0 and 12.0 hours 
post-dose. Animals were monitored during Sessions 1 and 2 
for clinical signs and changes in body weight. 

10.2. RESULTS 

10.2.1. PHARMACOKINETICS OF T1249 
25 ADMINISTERED TO RATS 

Rat models were used to perform an initial assessment of 

plasma pharmacokinetics and distribution of T1249. For 

animals in all dose groups, there were no changes in body 

weight, physical observations, hematology and clinical 

chemistry parameters or macroscopic pathology observations 

30 related to the administration of T1249. 
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Rats that received T1249 by CSI achieved steady-state 
plasma peptide concentrations approximately four hours after 
administration. Both the steady-state concentration in 
plasma (Cp s8 ) and calculated area under the plasma 
concentration versus time curve (AUC) were directly 
5 proportional to the administered dose, indicating that T1249 
displays linear pharmacokinetics within the tested dose range 
of 0.5 to 6.5 mg/kg. Both the calculated pharmacokinetic 
parameters and the plasma concentration versus time curves 
for the CSI route of administration are presented in Table 9 
and in FIG. 16A, respectively. 

10 

TABLE 9 



IS 







Dose Groups 




Parameter 


0.5 mg/kg 


2.0 mg/kg 


6.5 mg/kg 


Cp 88 (Mg/mi) 


0.80 


2.80 


10.9 


AUC (0 - 12h) (/ig»h/ml) 


7.99 


25.9 


120 



Administration of T1249 by bolus IV injection resulted 
in linear dose-dependent pharmacokinetics within the doses 
tested. In contrast, exposure to T1249 by SC injection was 
20 not dose-dependent within the dose range studied. The 
calculated pharmacokinetic parameters and plasma 
concentration versus time curves for both SC and IV 
administration of T1249 are shown in Table 10 and PIG. 16B 
respectively. 



25 



30 



TABLE 10 




Dose Groups/Administration 




(SC) (IV) 


Parameter 


1.2 mg/kg 15 mg/kg 1.5 mg/kg 5.0 mg/kg 


^1/2, terminal 


2.02 2.00 2.46 1.86 


(hours) 
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t^* (hOUrS) 

Caa, (Mg/Ml) 

AUC (0 _i2h) 
(/ig«h/ml) 

AUC,o_, 
(Mg*h/ml) 



1.09 
6.37 
27.0 

27.6 



1.88 
21.5 
107 

110 



15.7 
45.6 

47.1 



46.3 
118 

120 



10 



The bioavailability of T1249 administered to rats by 
subcutaneously was determined relative to IV administration. 
The results are shown in Table 11 below. At low dose 
(1.2 mg/kg) T1249 exhibited a relative bioavailability (F R ) 
of 73% for subcutaneous administration. Relative 
bioavailability was 30% when high-rdose (15 mg/kg) 
administration of T1249 concentration was greater than the 
concentration that inhibits 90% (IC 90 ) of HIV infectivity for 
the full 12 hours of the study at all doses examined. 



15 



TABLE 11 



Route 


Dose 


AUC (0 _„, 


Normalized AUC (0 _ 






(mg/kg) 


(pg*h/ml) 


-> 

(/tg*h/ml) 


(%) 


Low Dose 

20 

sc 


1.2 


27.6 


34.5 ,8) 


73 


IV 


1.5 


47.1 






High Dose 
SC 


15 


110 


36.5 (W 


30 


IV 


5 


120 







" normalized from a 15 mg/kg dose to a 5 mg/kg doae by dividing A0C,_, by 3. 

The kinetic data for both plasma and lymph 
concentrations of T1249 are illustrated in FIG. 16C and 
tabulated below in Table 12. T1249 rapidly penetrated into 
30 the lymphatic system and equilibrated with the plasma 
reservoir of drug within approximately one hour after 
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administration. Following equilibration between the two 
compartments, plasma and lymph levels of drug were comparable 
out to three hours post-dosing in four out of five animals. 
One animal had consistently lower concentrations of T1249 in 
the lymph than the other animals, however this animal's lymph 
5 elimination profile was indistinguishable from other members 
of the group. Comparison of the elimination phase half -life 
(tl/2) for plasma and lymph suggest that the transit of T1249 
between these two compartments is a diffusion-controlled 
process. After three hours, there appeared to be a second, 
more rapid elimination phase from the lymphatic system. This 
*° difference could be mechanism-based (e.g., due to 

redistribution or accelerated peptide degradation in the 
lymph) or due to other factors. The concentration of T1249 
in lymphatic fluid six hours post-injecfci©» is. greater than- 
the IC 90 for viral inf ectivity for common laboratory strains 
and for primary clinical isolates of HIV-1. 
15 The extent of penetration of T1249 into cerebrospinal 

fluid (CSF) was also assessed. T1249 concentrations were 
below the limit of detection (LOD; 2.0 ng T1249/ml CSF) at 
all measurable time points, indicating that T1249 does not 
penetrate the central nervous system after a single dose 
administration. 

20 

TABLE 12 



25 



Parameter 


Plasma 


T1249 

Lymph 


tl/2» 


2.610.41 


1.310.27 


elimination (hours) 






(Mg/ml) 


291 


133 (a) /155 tb) 


AUC, 0 . 6h) (Mg»h/ml) 


506 


348 lB) /411 ,b, 


AUC ( o-, (Mg»h/ml) 


598 


390 ,a, /449 tb) 


CI (ml/h) 


7.8 


11.5 



30 
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<*' Calculated averages include one animal (Rat #1) that exhibited significantly lower lymph 
concentrations but a similar kinetic profile by comparison to the other animals in 
the group. 

,b> Calculated averages that exclude Rat #1. 



10 



15 



20 



25 



30 



10.2.2. PHARMACOKINETICS OF T1249 
ADMINISTERED TO PRIMATES 

Primate models were used to evaluate the relationship 

between dose level and various pharmacokinetic parameters 

associated with the parenteral administration of T1249. 

Plasma concentrations greater than 6.0 iig/nl of T1249 were 

achieved by all routes of administration and quantifiable 

levels (i.e., levels greater than 0.5 /ig /ml) were detected at 

24 hours after SC and IV administration. The elimination t 1/2 
was comparable for all routes of administration (5.4 hours, 
4 . 8 hours and 5.6 hours fbr TT, SC and IST administration , 
respectively) . Plasma concentrations of T1249 that exceed 
the IC 90 values for laboratory strains and clinical isolates 
of HIV-l were observed at all measured time points throughout 
the 24 hour sampling period. 

A comparison of the data obtained for the parenteral 
administration of 0.8 mg/kg T1249 via all routes of 
administration (SC, IV, and IM) is presented in FIG. 17 A. 
FIG. 15B illustrates a comparison of the data obtained from 
SC injection at three different dose levels of T1249 
(0.4 mg/kg, 0.8 mg/kg, and 1.6 mg/kg). The insert in FIG. 
17B contains a plot of the calculated AUC versus administered 
dose. 

T1249 displays linear pharmacokinetics in cynomolgus 
monkeys following SC administration within the range of 
administered doses, indicating that saturation of the 
clearance mechanism or mechanisms has not occurred within 
this range. A summary of the pharmacokinetic data following 
parenteral administration of T1249 to cynomolgus monkeys is 
provided in Table 13, below. A comparison of the plasma AUC 
values indicates that, relative to intravenous 
administration, the bioavailability of T1249 is approximately 
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64% when given by intramuscular injection and 92% when given 
by subcutaneous injection. 

Table 13 

Parameter Administration Route (Dose Level, mg/kg) 





SC (0.4) 


SC (0.8) 


SC (1.6) 


IM (0.8) 


IV (0.8) 


ti/2, temlnal (W 


6.23±0,52 


4.83±0.48 


5.55±0.92 


5.57±0.24 


5.35±0.95 


U (h) 


3.97±1.18 


4.58±1.45 


4.72±1.81 


2.32±0.43 




Qb, (fig/rol) 


3.17±0.09 


6.85±1.01 


13.3±2.55 


6.37±1.69 


26.7±0.25 




37.5±6.6 


8.12±11.4 


168±34.0 


56.4±12.3 


87.4±25.0 


(/xg*h/ml) 












AUC (0 -, 


40.9±8.2 


85.3±13.6 


181±44.0 


59.5+13.1 


92.5*25.0 


(/ig»h/ml) 












F B (%) 




92.3 




64.4 





10.2.3. BRIDGING PHARMACOKINETIC STUDY 
Bridging pharmacokinetic studies were performed in order 
to cbmpare the plasma pharmacokinetic profiles of the T1249 
bulk drug substances used in the nonclinical trials described 

20 above to the formulated T1249 drug product which would be 
administered to an actual subject or patient , e.g., to treat 
HIV infection. The study was designed as a parallel group, 
one-way, cross-over comparison of three dose levels of T1249 
bulk drug substance and three dose levels of formulated drug 
product. Plasma pharmacokinetics were assessed after single- 

25 dose administration and after steady state was achieved. 
Administration of T1249 by subcutaneous injection 
resulted in measurable levels of peptide in all dose groups. 
The plasma concentration-time curves were roughly parallel 
within all dose groups following the initial dose (Days 1 and 
15) and at steady state (Days 4 and 18) for both T1249 bulk 

30 drug substance and formulated T1249 drug product. 

Furthermore AUC (0 . 12hr) values varied in direct proportion to 
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the dose level for both drug formulations. Calculated 
AUCV a2h r> values for the drug product ranged from 43% to 80% 
of the AUC (0 -i2ht) values calculated for drug substance 
following single dose administration , and from 36% to 71% at 
steady state. 

5 T1249 bulk drug substance and drug product demonstrated 

similar pharmacokinetic profiles in cynomolgus monkeys 
following bolus subcutaneous administration at the dose 
levels and dose volume tested. A direct comparison of the 
shapes of the plasma concentration-time curves in the present 
study and the shapes of curves from a previous study in 

10 cynomolgus monkeys suggests that there is a depot effect when 
T1249 is administered by subcutaneous injection. This is 
suggested by the increases in time at which maximal plasma 
concentration (t^) is acbieved^and, ty /2 . 

These results indicate that the formulation of bulk drug 
substance used in the pharmacology program yields comparable 

15 AUC values and other kinetic parameters to those observed 
following the administration of the formulated drug product. 
These observations indicate that clinical administration of 
T1249 will result in total patient exposure to T1249. 

The present invention is not to be limited in scope by 
20 the specific embodiments described herein , which are intended 
as single illustrations of individual aspects of the 
invention, and functionally equivalent methods and components 
are within the scope of the invention. Indeed f various 
modifications of the invention , in addition to those shown 
and described herein will become apparent to those skilled in 
25 the art from the foregoing description and accompanying 

drawings. Such modifications are intended to fall within the 
scope of the appended claims. 



30 
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WHM? IS CT AIMED IS : 

1. A hybrid polypeptide comprising an enhancer peptide 
sequence linked to a core polypeptide. 

2. The hybrid polypeptide of Claim 1, wherein the 
5 enhancer peptide sequence comprises: WXXWXXXI, WXXWXXX, 

wxxwxx, wxxwx, wxxw, wxxxwxwx, xxxwxwx, xxwxwx, xwxwx, wxwx, 
wxxxwxw, wxxxw, ixxxwxxw, xxxwxxw, xxwxxw, xwxxw, xwxxxw, 
xwxwxxx, xwxwxx, xwxwx, xwxw, wxwxxxw or xwxxxw. 

3. The hybrid polypeptide of Claim 1 wherein the 
1° enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 

4. The hybrid polypeptide of Claim 1, wherein the 
enhancer peptide sequence is linked to the amino- CexWiiwl en* 
of the core polypeptide. 

15 5 . The hybrid polypeptide of Claim 4, further 

comprising an enhancer peptide sequence linked to the 
car boxy-terminal end of the core polypeptide. 

6. The hybrid polypeptide of Claim 1, wherein the 
enhancer peptide sequence is linked to the carboxy-terminal 
20 end of the core polypeptide. 

' 7. The hybrid polypeptide of Claim l wherein the core 
polypeptide is a therapeutic reagent. 

8. The hybrid polypeptide of Claim 1 wherein the core 
25 polypeptide is a bioactive peptide, a growth factor, 

cytokine, differentiation factor, interleukin, interferon, 
colony stimulating factor, hormone or angiogenic factor amino 
acid sequence. 

9. The hybrid polypeptide of Claim 1, wherein the core 
3° polypeptide comprises the following amino acid sequence: 

YTSLIHSLIEESQNQQEKNEQELLELDK; LEENITALLEEAQIQQEKNMYELQKLNS ; 
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LEANISQSLEQAQIQQEKNMYELQKLNS ; NNYTSLIHSLIEESQNQQEKNEQELLEL; 

DFLEENITALLEEAQIQQEKNMYELQKL ; RYLEANISQSI«EQAQIQQEKNMYELQKL; 

RYLEANITALLEQAQIQQEKNEYELQKL ; NNYTSLIHSLIEESQNQQEKNEQELLELDK; 

TALLEQAQIQQEKNEYELQKLDK ; 

TALLEQAQIQQEKNEYELQKLDE ; 
5 TALLEQAQIQQEKNEYELQKLIE; 

TALLEQAQIQQEKIEYELQKLDK ; 

TALLEQAQIQQEKIEYELQKLDE ; 

TAIXEQAQIQQEKIEYELQKLIE ; 

TALLEQAQIQQEKIEYELQKLE ; 

TALLEQAQIQQEKIEYELQKLAK ; 
10 TALLEQAQIQQEKIEYELQKLAE ; 

TAIiLEQAQIQQEKAEYELQKLE ; 

TALLEQAQIQQEKNEYELQKLE ; 

TALLEQAQIQQEKGETELQKLE / — 

TAIiLEQAQIQQEKAEYELQKLAK ; 

TALLEQAQIQQEKNEYELQKLAK ; 
15 TALLEQAQIQQEKGEYELQKIiAK ; 

TALLEQAQIQQEKAEYELQKLAE ; 

TAIiLEQAQIQQEKNEYELQKLAE ; 

TALLEQAQIQQEKGEYELQKLAE ; 

DEFDASISQVNEKINQSLAFIRKSDELL; 

DEYDAS I SQVNEKINQAIiA Y IREADEL ; 
20 DEYDASISQVNEEINQALAYIRKADEL ; DEFDESI SQVNEKI EESLAFIRKSDELL ; 

DEFDESISQVNEKIEESLAFIRKSDEL ; or 

QHWS YGLRPG • 

10. The hybrid polypeptide of Claim 9, wherein the 
enhancer peptide sequence is linked to the amino-terminal end 

25 of the core polypeptide. 

11. The hybrid polypeptide of Claim 10, further 
comprising an enhancer peptide sequence linked to the 
carboxy-terminal end of the core polypeptide. 

30 
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12. The hybrid polypeptide of Claim 9, wherein the 
enhancer peptide sequence is linked to the carboxy-terminal 
end of the core polypeptide. 

13. The hybrid polypeptide of Claim 9, wherein the 
5 enhancer peptide sequence comprises WQEWEQKI or WASLWEWF. 

14. The hybrid polypeptide of Claim 9, wherein the 
hybrid polypeptide comprises the amino acid sequence: 
WQEWEQKITALLEQAQIQQEKNEYEI^KLDKWASLWEWF , 
WQEWEQKITALLEQAQIQQEKIEYELQKLIEWEWF or 

10 VYPSDEYDASI SQVNEEINQALAYIEKM)ELLENV • 

15. The hybrid polypeptide of Claim 14 , further 
comprising an amino terminal acetyl ~ g roup arret a cwulxwiy 
terminal amido group. 

15 16. A core polypeptide comprising: 

YTSLIHSLIEESQNQQEKNEQKT»T»KT.DK ; LEENITALLEEAQIQQEKNMYELQKLNS ; 

LEANISQSLEQAQIQQEKNMYELQKLNS ; NNYTSLIHSLIEESQNQQEKNEQELLEL ; 

DFLEENITALLEEAQIQQEKNMYELQKL ; RYLEANISQSLEQAQIQQEKNMYELQKL ; 

RYLEANtTALLEQAQIQQEKNEYELQKL; NNYTSLIHSLIEESQNQQEKNEQELLELDK ; 

TALLEQAQIQQEKNEYELQKLDK ; 
20 TALLEQAQIQQEKNEYELQKLDE ; 

TALLEQAQIQQEKNEYELQKLIE ; 

TALLEQAQIQQEKIEYELQKLDK ; 

TALLEQAQIQQEKIEYELQKLDE; 

TALLEQAQIQQEKIEYELQKLIE ; 

TALLEQAQIQQEKIEYELQKLE ; 
25 TALLEQAQIQQEKIEYELQKLAK ; 

TALLEQAQIQQEKIEYELQKLAE ; 

TALLEQAQIQQEKAEYELQKLE; 

TALLEQAQIQQEKNEYELQKLE ; 

TALLEQAQIQQEKGEYELQKLE ; 

TALLEQAQIQQEKAEYELQKLAK ; 
30 TALLEQAQIQQEKNEYELQKLAK; 

TALLEQAQIQQEKGEYELQKLAK ; 
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TALLEQAQIQQEKABYELQKLAE ; 
TALLEQAQIQQEKNEYELQKLAE ; 
TALLEQAQIQQEKGEYELQKLAE ; 
DEFDASI SQVNEKINQSLAFIRKSDELL ; 
DEYDASISQVNEKINQALAYIREADEL; 
5 DEYDASISQVNEEINQALAYIRKADEL; DEFDESISQVNEKIEESIAFIRKSDELL; 
DEFDESISQVNEKIEESLAFIBKSDEL; or 
QHWS YGLRPG • 

17. The core polypeptide of Claim 16 , further 
comprising an amino terminal acetyl group and a carboxy 

10 terminal amido group. 

18. A method for enhancing the pharmacokinetic 
properties of a co,re pclypBpCl<Jte cuiuyiiflrliig liiflclit^ & -**" 
consensus enhancer peptide sequence to a core polypeptide to 
form a hybrid polypeptide, such that, when introduced into a 

15 living system, the hybrid polypeptide exhibits enhanced 
pharmacokinetic properties relative those exhibited by the 
core polypeptide. 

19. The method of Claim 18 wherein the core polypeptide 
is a therapeutic reagent. 

20 

20. The method of Claim 18 wherein the core polypeptide 
is a bioactive peptide, growth factor, cytokine, 
differentiation factor, interleukin,. interferon, colony 
stimulating factor, hormone or angiogenic factor. 

25 
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